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Tue SILICA FIRE-BRICK 


COMPANY, 
QUGHTIBRIDGE, near SHEFFIELD, 


MANUFACTURE 


SILICA BLOCKS, 
BRICKS, ann CEMENT 


OF SUPERIOR QUALITY 
FOR GAS - FURNACES. 





Trade Mark: “ SILICA.” 





These Goods (largely used in Gas, Glass, 
Iron, and Steel Works) are, on account 
of their 


GREATER DURABILITY, 


Strongly recommended where EXCES- 
SIVE HEATS have to be maintained, 





[anemark Coal Cb, 


LIMITED. 


LANEMARK CANNEL 
AND GAS COALS. 


Quotations and Analysis on Appli- 
cation to 


LANEMARK COLLIERY, 


NEW CUMNOCK, N.B. 

















Shipping Ports: All the principal 
Scotch Ports. 





— ESTABLISHED 1830. — 


PARKER & LESTER, 


Manufacturers & Contractors. 





Tus Onty Maxers oF 


PATENT ANTIMONY PAINT, 
Parker’s Imperial Black Varnish, 


Oxide Paints, Oils, and General Stores 
for Gas and Water Works. 





WORKS: 
ORMSIDE STREET, OLD KENT ROAD, 
LONDON. 





‘ BEAR CREEK” CANNEL. 


LOG MOUNTAIN GOAL, GOKE, AND TIMBER 60. 
PINEVILLE, KENTUCKY, U.S.A. 
Cable Address: “‘ Hull, Pineville.” 





Londen AGENTS: 
W. J. WILSON & CO., Suffolk House, Cannon 8t., E.C. 





CARLESS, CAPEL & LEONARD, 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E., 


And at Pharos Works, Hackney Wick. 


NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 


Specially distil Carburine Spirit, specific gravity 680, or of any other grade suitable for Enriching Gas; 
also Gas Oil best adapted for injecting into the Retorts, as in the Herring Process. 


Importers of Petroleum for Carburetting Water Gas, or for Manufacturing Oil Gas. 


Distillers of Pentane, 


Petroleum Ether, and Naphtha for clearing the pipes of Naphthaline, &c. 


Samples and Prices may be had om application. 





MELDRUMS ri 
es EXHOUSTER » GOVERNOR, 


ABSOLUTELY AUTOMATIC. 





REQUIRES NO ATTENTION WHATEVER. 


Guaranteed perfectly steady Gauge, no matter how Steam 
Pressure may vary. 


HIGHEST REFERENCES GIVEN. 


MELDRUM BROS., Allantic Works, tity Road, 


MANCHESTER. 








Telegrams; ‘‘MELDRUM, MANCHESTER.” National Telephone: No. 1674. 


























ip 
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“DANIEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


(BSTABLISEHHD 1765), 


MANUFACTURER OF TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds of GAS APPARATUS, 
Wrrought-Iron Roofs, Bridges, Girders, d&c., 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of Wrought-Iron Work, 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 


Edward Cockey & Sons, Ltd. 


GAS ENGINEERS, CONTRACTORS, IRON & BRASS FOUNDERS, &C., 
FROME, SOMERSET. ) 







































































A Quantity of Lamp Columns, Valves, ani hikiahines as above Illustrated, are always kept in Stock 
ready for immediate delivery. 





HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. 


—1li MEDALS. — 


“OM AMES RUSSELL & SONS LIMITED 





ea _ WEDNESBURY, ENGLAND. 





MANUFACTURERS OF of Tunes AND Seercas OF EVERY DESCRIPTION. 


WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC. 


LONDON: MANCHESTER: BIRMINGHAM : LEEDS: 
108, Southwark Street. 83, King Street West. 114, Colmore Row. 6, Mark Lane, New Briggate. 
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THOMAS PIGGOTT & CO., LTD., BIRMINGHAM. 
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HUMPHREYS & GLASGOW’S PaTENT CARBURETTED WATER-GAS PLANT. 


INSTALLATIONS have already been supplied, and are in operation at the following Gas-Works: COPENHAGEN, BELFAST, GLASGOW, 

BRUSSELS, SANTIAGO, SWANSEA, TOTTENHAM, LIVERPOOL, BRIGHTON, BATH, PRESTON, SOUTHPORT, NEW YORK, 

NEWBURGH (N.Y.); and are in course of erection at: BELFAST (Second Contract), EDINBURGH, TOTTENHAM, WINCHESTER, 
HOYLAKE, MANCHESTER, BRUSSELS (Second Contract), ST. JOSEPH (MO.), HOLYOKE (MASS.), SHANGHAI. 


All Particulars from Patentees: 9, WICTORIA STREET, LONDON, S.-W. 


BEST 


G AS C0 A REAL OLD SILKSTONE GAS COAL, 
s 





Address THE STRAFFORD COLLIERIES COMPANY, 
Near BARNSLEY, SOUTH YORKSHIRE. 





NEWTON, CHAMBERS, & CO., LINED: 


THORNCLIFFE IRON-WORKS, near SHEFFIELD, 


MANUFACTURERS OF 


SLIDE VALVES, CAST-IRON RETORTS, — “®0vh™ Axo cast inon vita 
WITH RAGK & PINION RETORT-BED FITTINGS CONDENSERS, CENTRE-VALVES 


Internal or External And Retort-House Appliances SCRUBBERS, & WASHERS, seclaauatamacbeiciebiiin 


Also Bye-Pass & Stop Valves. 
SCREWS of all sizes. cee Guatatn, TAR AND LIQUOR PUMPS, &c. 


GASHOLDERS, Iron Roofs, Columns, Girders, Floor Plates, 
Gasholder Tanks. Tools, &c. 
Some Tit ty. 
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PURIFIERS wi 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS, and SPECIALS, 


with Planed Joints, = 
OUGHT IRON TANKS” an | 


CAST AND WROUGHT IRON TANKS AND CISTERNS. a 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 


Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 
GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 
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GROSSLEY'S “OrTO”_Gas-EnGines 


Greatly Reduced Prices. 











SLEY BRO ITHERS- =< \ 
MANCHESTER Sat 










REPRESENTS NEW TYPE 40-HORSE POWER NOMINAL HIGH- 
SPEED ELECTRIC-LIGHT ENGINE. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 
HARRIS & PEARSON, 


STOURBRIDGE, ENGLAND, 
MANUFACTUBERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


THE GAS-METER COMPANY. 


MANUFACTURERS OF LIM slg 


WET AND DRY GAS-METERS, ae METERS, GOVERNORS, GAS APPARATUS, ETC. 











=e 
| 


PLANED JOINTS. 


il 


1 
————— 








SQUARE STATION METERS WITH 





SaSvVO 
TIVOIUGNITAO NI SUALAMW NOLLVLS 











DESIGN No. 2 PATTERN. 
STATION METERS MADE AT THE COMPANY'S WORKS, OLDHAM, Latz WEST & GREGSON. Established 1830. 
For Prices and Partt:ulars apply to 


R. He ANDREWS, General Manager. 


Works: 238, KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 
Telegraphic Address: “METER,” 





’ [See Advertisement on back of Wrapper. 
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JOHN BROWN & CO., Lrp., SHEFFIELD. 


Proprietors of 


ALDWARKE MAIN, GAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS COAL 


Analysis: 12,600 Feet of 19-Candle Gas per Ton. 
Value in Pounds of Sperm, 820°80. ' 
YERY FREE FROM IMPURITIES. 











TELEGRAMS: “ATLAS, SHEFFIELD.” 


THE LIVERPOOL METER COMPANY, LTD. 


Patent | New Prepayment Meters. 


THE 
‘** PERFECT ” 
AUTOMATIC. 

















Simple! Positive!! Accurate!!! 





The only Prepayment Meter 

with no Springs, Counter- 

Balance Weights, or Frictional 
Gearing to get out of order. 


ee : . ‘ 
WET. DRY. 


Particulars on Application to the COMPANY, 8, Tower Chambers, LIVERPOOL. 


CLAPHAM BROTHERS, LTD, oe 


— ESTABLISHED 1837 — 




















KEIGHLEY, Yorks. 


RETORT-FIT TINGS, GASHOLDER TANKS, 
CONDENSERS, COLUMNS, GIRDERS, 
PURIFIERS, WITH PLANED JOINTS. LAMP-POSTS, 


And all Kinds of Gas-Making Apparatus and General Ironwork. 


GAS and WATER VALWES and MAINS. ILLUSTRATED CATALOGUES ON APPLICATION. 
ALSO SOLE MAKERS OF 


Laycock & Claphams’ Patent “ECLIPSE” WASHER-SCRUBBER, 


Which is efficiently dealing with a total of 85,600,000 Cubic Feet of Gas per day. 


Repeat Crders speak for themselwes, some of which are given below-— 





CAPACITY, CUB. FT. CAPACITY, CUB. FT. 

Sheffield United Gas Company 2 Mashines 1,500,000 each. | Manchester Corporation. . 2 Machines 4,000,000 each, 
0. do. 2 ro 4,000,000 ,, Do. do. . I Machine 3,000,000 
Halifax Corporation. . . 2 - 3,000,000 ,, Royegnter, Chatham, & Strood site: « 2,0@0,0c08 
Keighley Corporation or ee oe 1,000,000 _,, Do. do. + «+ 1,500,000 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 





1802 
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DIAGRAMS {ILLUSTRATING REPRESENTATIVE 
 - ROPE GASHOLDERS 


TO SCALE 


pian eilig - a 






















PEAGE’S PATENTS 

































































MIDDLESBROUGH h = =e BIRKENHEAD 
184-0" pw® x 30-O'pece {| Horverson tus = jj 160-0" piA® x 30°-0'ocer 
is (| SvSTEm save Been fj 
1] WORKING since ' 2.200.000 cuB. FEET CAPACITY 
i ‘382 he 
2.250000 CuB.FT CAPACITY Sa 4 ead 
A> PULLEY ow HOLOER 4 —FP--——_—__--F5 7 --__ gl e 
a rd: era ; 
MULTIPLE POWER SYSTEM | 
\ 1895 THREADING OF ONE ROPE p—— dt — -—- = 
at WI 2 ON SINGLE HOLOcR ae if ae — 









































y= el: 


















' MiLAN 


a yrecr oF costhert 





M? TERRACE WILL HAVE PLEASURE IN ANSWERING ALL ENQUIRIES IN A. nore fixed Fo cure |! 
REGARD TO THIS HOLOER G+ muccev On tae Two LirTs adveD Toa TwoLirt HoLoeR 


C-rurev on moor |: 


Ropes on 3 LIFTS 





Birxewncan 
NEw MuaTiPLE POWER SYSTEM IT AFFOROS ME GREAT SATISFACTION TO STATE THAT 
THE GASHOLOER YOU ALTERED HERE FROM A TWOLIFT INTO A FOUR 


THRO AGING OF ONE ROP: 0 
RE AGI GEE TOPE On Smee eee LIFT WITHOUT INCREASING THE HEIGHT OF THE COLUMNS 18 woRK- 








1632 


ING PERFOCTLY STEAOY ON YOUR WIRE ROPE SySTEM. Dunne AcRtaT 
Gace on Oct 2™ THE HOLDER WAS AT ITS GREATEST HEIGHT (12067 T) AND 
(CAN SAFELY SAY 1T WAS THE STEADIEST HOLDER ON THE WORKS. THE 





ee ae ee ae ts 












Scier 
"You Wii BE PLEASED FO KNOW THAT 
our Roré Guioco HoLoer, ALTHOUGH FUL: 
4) BLOWN, WITHSTOOD YESTERDAYS TER 
RIF GALE, WITHOUT SHOWING THE 
SLIGHTEST MOVEMENT WHATEVER. Artea 


OF YOUR SYSTEM OF GuiIDING.” SianeD. M.Dunn 
Encinecr 


YESTERDAYS EXPERIENCE LAM MORE THA® SAT- 
1SFIEO AS YO THE STABIL) TY AND RELIABKITY 


‘ WIND PRESSURE ON THAT OCCASION WAS 2486165. PER SQUARE FOOT AS 
i —— REGIS~ERED AT GBi0STON OsseavaTory BiRnENHEAD. INFACT THROUGH} 
curt < = wysene of OCTOBER WE EXPERIENCED EXCE PTIONALLY HEAVY 


Suico WEA THOR AWD OF COURSE THE HOLCER DURING THAT TIME WAS TESTCO 


« 
Sn LEASED 30 mareres Noy 1TIONS BUT WITH THE SAME UNVARYING STEADINE SS. 


| on 
(HAT THE HOLDER 1S GIVING EVERY THREADING OF ONE ROPE | WHEREVER A MAXIMUM STORAGE (5 REQUIRED ATA MINIMUM COST YOUR 
SATISFACTION AND 13 WORKING FER 


- : svsrus canoivert” Sionco T.0.Parerson. Encincen 
FECTLY LEVEL AND STEADY INA, Cu TWO LTT HOLOLA 
WEATHERS 
| SMALL HAVE NO HESITATION IN A- 


aatthchttater YOUR SYSTEM IN The 
rurure” Senco CBTuur THREE ROPES rae MINIMUM NUMBER 


Enoincer 





Note Direction of Arrows 


THESE HOLDERS ARE CONSPICUOUS FOR STEADY AND LEVEL WORKING UNDER ALL CONDITIONS, THEY WORK WITH MUCH LESS 


FRICTION-AND IRREGULARITY INAGALE OF WIND THAN GASHOLDERS wiTH COLUMNS, ANDARE ALWAYS STEADY. 


ASHMORE BENSON PEASE @& C? L?2. 


GAS WORKS CONTRACTORS 
STOCKTON-ON-TEES 











LATEST 


IMPIOVEMENIS in SULpHate of AMmonia Apparatu 


(COLSON’S PATENT) 





EXTRACT FROM ENGINEER’S REPORT— 


“T can now obtain GO Tons of Sulphate of Ammonia per week with ‘Colson's’ Still, using ONE Boiler, whereas, with 
my former continuous plant, TWO Boilers were required to produce &O Tons per week.” 





For Prices and Particulars, apply to the Sole Makers— 


ASHMORE, BENSON, PEASE, & GO., LimiTep, 


Gas-Works Contractors, STOCKTON-ON-TEES. 











2 HULETT « CO., Lr. 


1 55 & 56, High Holborn, ee. 
GAS SERVICE CLEANSERS. 


LAMP ‘TORCHES. 


DRY GAS-METER MAKERS. 
WROUGHT-IRON TUBES & FITTINGS. 


STREET LAMPS & Posts. 


PRICE LISTS ON APPLICATION. 


— 
——— 
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INCANDESCENT  GAS-LIGHT 


(Welsbach Patents). 








Further Great Reduction in Prices, 
EROM MARCH 2, 1896, 


Due to Colossal Sales, 
Places this highly popular Light within the means of all classes. 





The PRICES have been 
REDUCED as follows :— 


‘The greatly Reduced 


Consumption of Gas 


COVERS THE INITIAL COST OF 
THE BURNERS IN FROM SIX 
TO EIGHT MONTHS. 


The Ordinary “C” Burner to 6S. id. 


The “CO” Bye-Pass Burner to S. Of. 


Prices of other Patterns reduced 
proportionately. 








SPECIAL ATTENTION IS CALLED TO THE 
“S” BYE-PASS BURNER, PRICE 7s. 6d. 


Which, with a Consumption of 2} Cubic Feet of Gas an hour, gives a light of 25 to 30 Candle Power. 


This Pattern is particularly recommended where it is desired to effect a large saving in Gas rather than 
to effect a great increase in the Light. 


BPO LO FO FO LI DO PON PT. 


The attention of Gas Managers and Gas Engineers is called to this System 
of Lighting as one which tends to Popularize the use of Gas as an Iiluminant, 





owing to the following Advantages— 


ECONOMY IN CONSUMPTION OF GAS, COMBINED WITH HIGH ILLUMINATING EFFICIENCY. 


FREEDOM FROM SMOKE, DIRT, AND FLICKERING. 
GREATLY REDUCED HEAT. 





The Lancet Special Analytical and Sanitary Commission, in an exhaustive 
report, pronounces the Incandescent Gas-Light System to be the Healthiest, Best, 
and most Economical System of Gas Lighting. 


SUITABLE FOR EVERY PURPOSE OF INSIDE OR OUTSIDE LIGHTING. 


wr ew wn ow ee eee oe e* 


For further Particulars, apply to 


The INCANDESCENT GAS-LIGHT CO., 


LIMITED, 


Palmer Street, Westminster, London, S.W. 
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KIRKHAM, HULETT, & CHANDLER; ' Lo, 


8 & 4, Palace Chambers, Bridge: Street, Westminster, S.W. 











PATENT 


“STANDARD” Wasner-Senuppens 


—_— 5BO5 in use, and several in course of construction. Maximum 
Washing Surface. Minimum Back-Pressure and Power required to drive. 
Efficiency Guaranteed. 





MARSHALL’S PATENT BRUUN’S PATENT BURMEISTER & WAIN’S 
TAR-EXTRACTOR. WATER-SOFTENER. = TAR-SEPARATOR. 
Extracts all the Tar without Prevents all “Scale,” and Extracts over 99 p.c. of Ammo- 

choking up. . saves Fuel, &c. niacal Liquor from Tar. 





FOR OTHER SPECIALITIES, SEE LAST AND NEXT WEEK’S ISSUE. 





Prices, &c., on application to abowe address. 





THE 


MAXIM PATENT CARBURETTOR 


FOR ENRICHING GAS IN BULK. 


Over 5@©O Maxim Patent Carburettors have now 
been fixed, capable of enriching 


650,000,000 


CUBIC FEET OF GAS PER DAY. 


Among the Companies supplied are The Gaslight and Coke Company, the South Metropolitan Gas 
Company, Birmingham Corporation, Manchester Corporation, Rochdale Corporation, Bristol Gas Com- 
pany, and many other Works, both large and small, where they have been working in some instances 


for the past FOUR YEARS. 


More Gas and saleable Coke per ton of Coal Carbonized is produced; saving Capital, 
Labour, Fuel, Wear and Tear, &c. 


The Enrichment is INSTANTANEOUS and PERMANENT. 
The Carburettor is inexpensive, easily fixed, and entirely supersedes the use of Cannel. 


SOLE AGENTS FOR REDWOOD & GLOWES’ INFLAMMABLE VAPOUR & GAS DETECTORS. 


Dealers in Carburine and all other Naphthas for the Enrichment of Gas. 
FOR PRICES AND FULL PARTICULARS, APPLY TO 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, E. C, 
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CANNON GOLD-MEDAL 








HY 








IMPORTANT TO GAS COMPANIES. 


This Gas-Cooker has met the demand of Gas Companies for a Cast-Iron Gas-Cooker with an interior of PURE 
PORCELAIN ENAMEL. For many years we have supplied the leading Gas-Stove Makers with Enamelled Castings for 
Gas-Cookers. This Cast-Iron Enamel is the result of a special process known as ‘Porceliron.” It has the following 


special 
ADYANTAGES. 


1. a pr J over Enamelling on Sheet Iron; Strength and Durability being obtained. 
2. Will not chip or wear away. 

3. Not affected by action of Grease, &c. 

4. Absence of Pin Holes; and therefore Rust Proof. 


By using the “ Hercules’ Gas-Cooker, you have a Stove which will last at least 25 per cent. longer than any other 
Cooker in the Market. We have met with perfect success; and for the purpose of directly bringing this Cooker before Gas 
Engineers, we are willing to send any size Cooker for inspection. 





Inside Dimensions of Oven. Average Cost | List Price with interior 

















Height Burners on r als per} Enamelled complete, 
No. pra. sane | Hot-Plate. ae 33.64. and Enamelled Sasa 
High. Wide. Deep. | per 1000 c. f. Plate. 
| 

2013 26-inch | 12-inch | 10-inch 21 by 17}-inch | 36-inch 2 2d. £4 12 6 each. 
2014 26° ss ae ma | @. I a i 3 2d. S46 ¢@ ., 
See: | SO 4. ~ 1 1G on | BA vo | SB ve SO ws 36 ,, =| 4 24d. 610 0 . 
. 2016 26 ,; iS ;; IG ,, 27 ,, 284 ,, 3. 5 §a.-- 713 6 
2017 26 3s 4 BOr.. 29 ,, 254 ,, a 6 8d. | oe Te Jo 
2018 26 5, 22 20 81 ,, 274% ,, BG is 7 44d. 4210 0 ,, 
2019 SB ong She ee PE es + Se ss 86, 8 6d. 13 5 0 ,, 




















NOTE.—No extra charge for Enamelled Crown Plate. The Shelf Rests are 
Enamelled without extra charge. 


THE CANNON HOLLOW-WARE CO., Ltd., 


DEEPFIELDS, Near BILSTON, STAFFS. 
London Show-Rooms: 58, HOLBORN VIADUCT, E.C. 
Established 1826. Send for Complete List (Post Free). 
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THOMAS GLOVER & CO.’S 
, PATENT, NEW IMPROVED 
| PREPAYMENT METER 


For Pennies, Shillings, or any Coin. 


[June 16, 1896. 




























( Simple in Mechanism. 
| Positive in Results. 
Price Changer /n Situ. 


T] GUARANTEED FOR FIVE YEARS, 








Telegraphic Address: “GOTHIC LONDON.” Telephone No. 6725. 








THOMAS GLOVER & GO.. 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C, 
MANCHESTER: 


37, BLACKFRIARS STREET. 
Telegraphic Address : “GOTHIC.” 





BRISTOL: | BIRMINGHAM: 
62, VICTORIA STREET. | 3, BRIDGH ROW, DERITEND. 
Telegraphic Address: “GOTHIC.” Telegraphic Address: “GOTHIC.” 


W. PARKINSON & Co 
se STATION METERS 


ROUND or SQUARE TANKS. 


500 station METERS, 


Y Varying in size from 1200 to 250,000 
cubic feet per hour, have been sold 
fitted with 


< \ \y THREE-PARTITION DRUMS. 
tee : 


BP DURABILITY UNEQUALLED. SOME HAVE BEEN 
IN CONSTANT USE FOR OVER 60 YEARS. 

























BELL BARN ROAD WORKS, 


BiIRMINGHAYWEI.. 


Telegraphic Address: ‘'GAS-METERS.” 
[See alse Acvt. p. 1368, 


COTTAGE LANE WORKS, CITY ROAD, 


LiOn DON. 


Telegraphic Address: ‘' INDEX.” 
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EDITORIAL NOTES. 


The Gas Institute Meeting. 

Tue meeting of the Incorporated Gas Institute last 
week was thoroughly successful and satisfactory in 
every respect, amply confirming the congratulatory terms 
in which the Council reported upon the actual condi- 
tion of the Institute for the time being. Not only 
have the membership of the Institute kept up and 
the finances once more attained equilibrium, but it was 
impossible to follow the proceedings of the meeting 
without noticing, as their most salient feature, that the 
organization has renewed itself in spirit. During the 
past few years, there has been evident in the arrange- 
ments and conduct of the meetings a certain straining to 
obtain an appearance of success ; and there has accordingly 
been a degree of self-consciousness in the devotion to duty 
of those who were responsible for rehabilitating the repu- 
tation of the Institute, which created an impression that 
without persistent and extraordinary effort on the part of 
a few prominent members, the future of the organiza- 
tion could hardly be assured. Doubtless the last five 
or six years have been an anxious era in the history 
of the Institute, which owes everything to the devoted 
efforts in question. The time has now come, however, 
when it can be safely said that the Institute as a 
whole has recovered a tone of self-reliance which absolves 
those called to office under its constitution from any 
extraordinary anxiety on its behalf. This is at any 
rate the impression that immediately suggests itself upon 
reflection over last week’s doings. The attendance at the 
meetings, which lasted three whole days, was good; and 
the members generally applied themselves with a single 
mind to the business in hand. There was a notable 
absence of much that has on previous occasions tended to 
bring these gatherings into discredit ; and if the assembly 
was still rather less homogeneous than could be wished, 
evidence was not lacking “that the present Council are 
resolved upon a policy of good-humoured but strong 
repression and discouragement of the less desirable 
element which the organization has inherited from 
its ill-regulated past. We are careful to make this 
clear, because it would be idle to attempt to ignore 
the fact that some who will read these lines are no 
friends of the Institute, and would not be sorry to believe 
that it has entered upon a period of decrepitude pointing 
to eventual dissolution. On the other hand, there are 
those who look for the same fate to overtake the younger 
and smaller organization which essays to represent a 
distinct order among the followers of the British gas 
industry. We are loth to offer any remarks that may 
appear, or be misconstrued into appearing, to support 
either party. Time was—we cannot and do not seek to 
deny the record—when it has appeared to us that the less 
worthy elements of the older and more loosely organized 
technical society exerted so overpowering an influence over 
its character, and were so indissolubly bound up with its 
corporate existence, as to favour the opinion that disintegra- 
tion was the only possible preliminary to purification and 
cure. Things have taken another course; and it is for 
wise men to make the best of circumstances which cannot 
be controlled. To say that the Institute has completely 
revolutionized itself would be a wrong description of its 
present state; but that there has been a great and bene- 
ficent improvement in its condition and prospects cannot 
bedenied. Itis still unwieldy, of course; it is far too large, 
and contains elements unsuitable for the proper accom- 
plishment of what the best of its members regard rightly 
as its most desirable objects. The principal factor in the 
proximate development of the Institute, however, is the 
fact that it is again the best type of members who have 
succeeded to the ruling positions, and are trying to mould 
the organization in accordance with their own ideas— 
with regard, naturally, to the circumstance of their having 
an old and not a new society to deal with. 

The great facility which the new Council enjoy in order 
to the fulfilment of their praiseworthy efforts to make tke 
Institute better than it ever was as an agency for the 
cultivation of sound technics and the spread of good- 
fellowship among British gas managers, is the steady and 
large influx of fresh blood into the organization, and the 
gradual, but sure, elimination of what was undesirable in 
the old membership. Time flies, and it is no longer the 
same Institute that passed through such injurious 
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experiences during the middle “ eighties.” The meetings 
are full of fresh faces, mostly of men who come early and 
stay on to do business. The list of papers this year indi- 
cates this change; and the reported discussions will still 
further illustrate it. Next year, the attraction of novelty 
is likely to be still more pronounced. One can hardly 
make observations of this kind with sufficient point without 
mentioning names; but anyone who assiduously attended 
the meetings in the Adelphi last week, with experience of 
the old days, would have missed many whilom satellites of 
the Institute whose absence was distinctly grateful. 

This process will go on and gather strength with years. 
If the Council and the principal officers of the Institute 
remain staunch in their present policy of discouraging the 
admission of candidates for membership whose credentials 
are, to say the least, questionable, the Institute will purge 
itself of whatever may detract from its dignity and useful- 
ness. That this movement has already progressed far, 
was shown by the vastly increased seemliness of last week’s 
meetings, including the excursion. If a firm control is 
maintained upon all future arrangements for the relaxation 
as well as for the technical regalement of members attend- 
ing the Institute meetings, the old ‘‘ beanfeast ” tradition 
will be effectually stamped out. There is no need for any 
affectation of exclusiveness in regard to these arrange- 
ments. The Institute has always admitted and welcomed 
‘‘ friends ” to its outings; and one would be loth to see 
any difference made in this regard. If a stop is put, once 
for all, to the objectionable practice of ‘‘ sending round 
the ‘“‘hat” by local ‘‘ Entertainment Committees ”—an evil 
which only arises in connection with provincial meetings 
—so that the excursions and amusements are made self- 
supporting, there will no longer be the same attraction to 
outsiders to force themselves into temporary connection 
with the Institute, and a nuisance of long standing will be 
abrogated. 

Obviously, the improved spirit of the Institute meetings 
-——never so strongly manifested as this year—is very 
greatly due to the elimination, by efflux of time, 
of the partisan feeling which went so far to origi- 
nate, and was itself so unnaturally forced into 
luxuriance by, the constitutional troubles that are now 
ancient history. It is to nobody’s interest now to garble 
and misrepresent facts and remarks, and so embitter con- 
troversy that those who merely disagreed upon certain 
points were forced into becoming irreconcilable opponents. 
{t is premature as yet to talk of uniting those who were 
driven apart by these mischievous influences; but at least 
it is possible to prepare for the future without thinking 
too much about the irrevocable past. Parties may be 
founded by opposing personalities; but they must grow 
by recruiting in the present and the future. If, of our two 
national societies representing the gas industry, one has 
shown an example to the other, the degree in which it is 
copied marks the only formal difference between them; 
and as uniformity is approached, so the difficulty of show- 
ing preference for one or the other will increase for the 
neophyte. It is the comparative rate of natural growth 
which will eventually determine the fate of these organiza- 
tions. Older men will continue to support one or the 
other, or both, as the strength of their associations pre- 
disposes their inclinations or inspires them with catholicity 
of sentiment ; but the younger aspirants for the benefits ot 
association with their fellows will certainly elect to go with 
the majority. 


The Gas Clauses of the Dublin Corporation Bill Thrown Out. 


Once more the Dublin Corporation have been shamefully 
overthrown in conflict with the Alliance Gas Company. 
The amazing Bill of the Corporation, the character of 
which as regards the gas clauses will be known to our 
readers from our previous notices, had occupied the time 
of a House of Lords Committee for several days before 
this particular section of it was disclosed before their Lord- 
ships’ astonished gaze. It did not long occupy their 
attention; for as soon as the petitioners’ case was pre- 
sented, it was dismissed, without any call upon the 
Company’s advocates or witnesses. The Company might 


possibly have had their costs upon application ; but it 
really does not matter out of what pocket the unfortunate 
Dublin resident takes them—either as gas consumer 
or as ratepayer—he pays for all these performances 
of his egregious Local Authority. 
own fault. 


It is entirely his 


So long as the ratepayers of Dublin 








consent to the persistent mismanagement of their loca] 
affairs by an organized set of Corporation fee-mongers 
and officials paid to keep up a régime of litigation 
and Bill promoting, so long will these scandals continue, 
In connection with this particular Bill, the Corporation 
have sought far and near for witnesses of credit and 
standing to bolster up their case; and the team they 
actually put forward represent merely the residuum found 
in the bottom of a widely-cast net. The contemptuous 
way in which the Committee put a stop to the case, is no 
compliment to anybody concerned in framing or supporting 
it. Gas supply by companies would be impossible if such 
a cause as that laid before Parliament by the Dublin 
Corporation were sustainable. It had to be met, of 
course, upon its merits, such as they were, which meant 
the preparation for the Company of a good deal of highly 
interesting evidence that will not now see the light. The 
Company would have been defended by as strong a set 
of witnesses as was ever got together for such a purpose; 
and it is almost to be regretted that their services will not 
be required. Their evidence could not have failed to be 
of the highest interest. The object of opposing a Bill, 
however, is to cause its rejection; and it is of the utmost 
importance to the Dublin Company that the latest attack 
upon their position has failed—not through the strength of 
the defence, but by the weakness of the assault. 


The Incandescent Gas-Burner Litigation. 


A FURTHER stage has been reached in the course of the 
incandescent gas-burner litigation, as will be seen by our 
‘‘ Legal Intelligence” to-day, in the withdrawal, by leave, 
of the appeal of the Incandescent Gas-Light Company 
against the judgment given in favour of the Sunlight 
Company. We must refer to our previous reports, 
and our editorial comments upon this judgment, which 
appeared in the ‘“JournaL” for April 21, in order 
that the exact meaning of this latest step in the liti- 
gation may be understood. We were rather surprised 
at the time that the Incandescent Gas-Light Company 
should have appealed against the judgment in the Sun- 
light Company’s case, seeing the character of the victory 
gained by the latter Company. Litigants, however, are in 
the hands of their legal advisers; and the natural presump- 
tion would be in favour of following the advice that had 
carried the plaintiffs so far. Now different counsels have 
prevailed; and the appeal is abandoned. It does not 
follow from this that all litigation between the Incan- 
descent and Sunlight Companies is at an end. We 
understand that other steps have actually been taken, in 
regard to both the Dellwik and Haitinger patents, which 
may have the effect of putting a very different com- 
plexion upon the position in law of those who 
claim to be entitled to work under these patents. 
It was, indeed, hardly reasonable to suppose that 
matters in this respect would be permitted to rest as 
Mr. Justice Wills left them. It would therefore be rash 
to assume that the contest for supremacy between the 
Welsbach mantles and those of the ‘cheaper edition ” 
will just yet decline into the commercial phase. The 
lawyers have got a firm grip of both kinds of mantles for 
the present ; and there is small prospect of their letting 
go yet awhile for the commercial gentlemen to have their 
turn. In the meantime, the letter of Mr. Julius Moeller, 
which we publish to-day, on Professor Lewes’s paper read 
at the meeting of the Institution of Gas Engineers, wilh 
be perused with interest. We remarked at the time upon 
the “lurid tinge ” imparted to his treatment of the subject 
by the accomplished lecturer; and it will be curious to 
observe how the matter of the paper will stand the fierce 
white light thrown upon it by Mr. Moeller. 


The Private Interest of Members of Parliament in Bills. 


Tue Select Committee of the House of Commons appointed 
‘to inquire and report whether it is desirable to define 
‘“‘more precisely the nature and extent of personal 
‘‘ pecuniary interest in any question before the House 
‘¢ which would disable a member of the House from voting 
‘‘upon such question, and what procedure can most 
‘* advantageously be adopted for enforcing such disability,” 
have begun taking evidence. The first day’s proceedings 
are reported at length in ‘* The Times ” for the 12th inst., 
and form very instructive reading for those who are 
interested in the immediate question and its possible 
developments. A classified statement of precedents, 
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rulings, and reports of proceedings bearing upon the sub- 
ject, as it has occupied the attention of Parliament from 
time to time, has been prepared by Sir Reginald Palgrave, 
the Clerk of the House; and the Speaker was examined 
by the Committee on the state of the question as recorded 
jn this very careful and complete statement. There is no 
Standing Order of the House of Commons dealing with the 
matter; noris thereanyrulerespecting it inthe printed Rules 
and Orders. But there is an unwritten order, deduced 
from a ruling of Mr. Speaker Abbot; and this has been 
carried into effect in a number of decisions upon particular 
instances. According to Mr. Speaker Gully’s view, as 
given to the Committee, the rule is that ‘‘a member is 
“ disqualified from voting on any question in which he has 
‘a direct personal pecuniary interest of a private and 
* particular rather than of a public and general nature.” 
The latter words have been added to the definition, because 
it has been said on some occasions that the disqualification 
does not operate in the case of Public Bills, or in the case 
of Private Bills which involvea great public interest ; and 
the Speaker holds that the declaration that the interest 
must be of a private and particular, not of a public 
and general nature, covers the cases both of Public and 
Private Bills. The application of this principle must 
be left to be made to paritcular instances as they 
occur. An important point is that since 1823 the 
procedure has been that the member has voted, and the 
question of the allowance of the vote has been subsequently 
considered—the member being in the meanwhile directed to 
withdraw. Another important point is that any question 
about a vote should be raised promptly, so that if the votes 
are to be disallowed they may never appear on the records. 
With regard to Private Bills, there has been a tendency of 
late years to allow the votes of directors which in earlier 
times would have been disallowed. There has never been 
a vote on a Private Bill disallowed from 1837 to the 
present day. 
concerned and sometimes shareholders; one such instance 


being that of a director of Metropolitan Water Companies | 








In these cases sometimes directors were | > 
| Companies. 


in 1884. There has been a difference of procedure in | 


regard to the composition of Committees. Up to 1844, it 
was rather the rule to choose members of Private Bill 
Committees because of their local knowledge; but since 
this period the rule has been to require members of such 
Committees to state that they have no personal interest 
in the Bill, and that their constituents have no local interest 
in it. On the general question, the Speaker’s opinion 


is decidedly against any attempt to define the rule more | 
closely, or to put such definition into a printed rule or | 


Standing Order. 


more frequently than the present question. Again, no 


He thinks that a definition would give | 


rise to a number of new questions, which would occur | the 


WATER AND SANITARY AFFAIRS. 


AFTER all the alarming statements which have been made, 
declaring that the Metropolitan Water Companies were at 
the end of their resources, and that the supply was failing, 
so as to render it absolutely necessary that at least a 
supplemental supply should be brought from the mountains 
of Wales, we find that, in the opinion of Mr. Dickinson, 
the Chairman of the Water Committee of the London 
County Council, and Mr. A. R. Binnie, the Chief 
Engineer, the scheme of the Staines reservoirs is altogether 
premature, and for the present quite superfluous. Mr. 
Dickinson, in his evidence before the Hybrid Committee 
on the London Water Bills last week, in special 
reference to the Staines scheme, signified that the three 
Companies concernedin that project had made an exagger- 
ated estimate of the maximum requirements of the con- 
sumers in the future; and, further, that whatever excep- 
tional demand might happen to be made could be met by 
allowing the Companies to take more water from the 
Thames. To ‘take more water” from the river seems 
such a simple thing; but Mr. Dickinson failed to 
say where the water was to be put. Mr. Binnie 
‘‘ disagreed’ with everything in the Staines Bill, and 
denied that there was any necessity ‘for further stor- 
‘‘age, or further water.” He put in tabulated statements 
‘‘ demonstrating ” that, according to their own showing, the 
three Companies ‘‘ had ample water to last them for years 
‘“*tocome.” At 35 gallons per head per day, the resources 
of the five Thames Companies, according to Mr. Binnie’s 
calculations, were sufficient to enable them to supply a 
population of 3,428,200—the number actually supplied at 
the present time being 2,699,515. The New River Com- 
pany were included in the former statement as to 
‘‘ample water” for years to come. This latter calcu- 
lation makes the list of Metropolitan Water Companies 
complete, excepting only the East London and Kent 
The entire review, therefore, comes to 
this—that the whole of the area covered by the Companies 
is perfectly provided for, and will be so for “years to 
** come.” 

We agree with Mr. Binnie that there is plenty of water 
at the disposal of the Companies—that is to say, upon an 
annual basis. Yet it does not follow that there is plenty 
at all times. Hence the need of reservoirs, though 
Mr. Binnie does not see it. Rather curiously, we find 
him anxious about filter-beds. He complains that 
there are “no filter-beds in the Bill.” Well, if there 
are to be no reservoirs, there need be no filter-beds. 
Should any difficulty arise, Mr. Dickinson would allow 
Companies to take from the river what they 


| wanted; and Mr. Binnie considers that the requirements 


definition would be found satisfactory or conclusive. | 


Pressed to say whether it might not be easier to define an 


interest that would not disqualify, rather than one which | 


would not so operate, the Speaker observed that he 
thought it ‘ better not.” 
the existence of any logical distinction between directors’ 
and shareholders’ votes in these matters. He was further 


He also declined to recognize | 


cf opinion that it would be very inconvenient to apply the | 
tule relating to membership of Private Bill Committees | 


to the entire House. 
that the Speaker’s evidence favoured the further pursuit 
of the inquiry; and it is not surprising that at its conclu- 


On the whole, it does not appear | 


of the Companies might be met by the powers of inter-sale, 
“or by overdraft from the Thames.” Mr. Binnie dis- 
agrees with the “engineering details” of the Staines 
Bill. But what shall we say of his own engineering, which 
allows of unlimited drafts, without any further provision 
in the shape of reservoirs or even filter-beds. The free 
and easy system by which Mr. Dickinson and Mr. Binnie 
propose that the Companies shall play with the water of 
the Thames is in strange contrast to the complaints made 
not so long ago by the County Council that some of the 


| Companies were drawing water from the Thames in excess 


sion the room was cleared, and the Committee adjourned | : : 
| Conservancy ought to prosecute the Companies for practi- 


after a short private consultation. 


— 
Ai 





The Lighting Corporation, Limited.—His Royal Highness the | 
Duke of Saxe-Coburg and Gotha visited the show-rooms of the | 


Lighting Corporation, Limited, Bloomsbury Street, W.C., last 
Friday afternoon. His Royal Highness expressed his high 
appreciation of the Corporation’s system of lighting and venti- 


lation, referred to in an article in the “ JournaL” for the gth | 
inst. (p. 1277), which has already been partially installed at | 


Clarence House. 


Received.—‘‘ A Text-Book of Gas, Oil, and Air Engines; or 
Internal Combustion Motors without Boiler.” By Bryan Donkin, 
M.Inst.C.E., M.Inst.Mech.E. With 154 illustrations and selected 
table of trials. Second edition, revised and largely re-written. 
(London: Charles Griffin and Co., Limited.) ‘A Practical 
Treatise on the Otto Cycle Gas-Engine.” By W. Norris, 
M.Inst.Mech.E. With 207 illustrations. (London: Longmans, 
Green, and Co.) ‘Inventions and their Commercial Develop- 
ment.” By J. Samson, C.E. (London: Simpkin, Marshall, 
Hamilton, Kent, and Co., Limited.) 


of their rights. We have even a faint recollection that the 
County Council at one time considered that the Thames 


cally stealing water they had not paid for. But the 
Council objected very strongly to the agreement by 
which the Conservators granted an enlarged supply to 
the Companies, the latter making payment for the same. 
A discovery has now been made that payments to the 
Conservators by the Companies are a tax on the consumer. 
Under certain circumstances, this is true; and the same 
may be said of payments made to Counsel and to witnesses 
in defending the rights of the Companies against the 
attacks of the County Council. 

At the half-yearly meeting of the Southwark and Vaux- 
hall Water Company last week, the Chairman (Alderman 
Sir H. E. Knight), as on a former occasion, had a two- 
fold tale to tell. It fell to his lot to show how a Company 
could suffer many drawbacks and misfortunes, and yet 
be in a condition of prosperity. He told the shareholders 
how the consequences of the frost still bore heavily upon 
their finances; but he assigned a limit to the loss, by 
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estimating that all the expenses due to this cause would 
be met by the £33,000 they had paid, or would have 
paid, in the course of the next few months. It was true 
the shareholders had to content themselves with a 4 per 
cent. dividend; but still they had “an eminently pros- 
** perous concern,” and they would soon see brighter 
days. It certainly helps to prove the vitality of a com- 
pany, when we find £20,000 sacrificed out of dividends, 
and £13,000 out of surplus profits, without the under- 
taking being brought into serious difficulties. The share- 
holders were also coigratulated on the disappearance of 
the eight Transfer Bills of the County Council; measures 
which Sir Henry Knight did not hesitate to characterize, 
not for the first time, as ‘thoroughly iniquitous.” But 
the Transfer Bills were part of the general policy of worry 
which the County Council persistently pursued in reference 
to the Water Companies, involving an expenditure of a 
quarter of a million of money, for which “ there was 
‘‘nothing whatever to show.” It is to be regretted that 
money should thus be wasted, when it is wanted for useful 
purposes. For a single reservoir, the Southwark and 
Vauxhall Company have spent £70,000. Other works 
are to follow; and as the Company have overspent their 
capital to the extent of £26,000, the Directors are going to 
issue £100,000 of the debenture stock authorized by the 
Act obtained in 1894. The expenditure of this money will 
not be without visible results, conducive to the benefit of 
the public; but we are reminded that carrying out such 
works as these takes time, so that if there is anything likely 
to be wanted within the next ten years, it is needful to get 
the consent of Parliament at once. 

Mr. Frederick Tendron, in presiding over the half-yearly 
meeting of the Grand Junction Water Company, made 
reference to the Transfer Bills, and the cost of opposing 
them. The frost of last year has also put the Company 
to a large expense for lowering their mains. This process 
would seem strictly chargeable to capital account; but 
only a portion has thus been appropriated. Concerning 
the Staines Reservoirs Bill, Mr. Tendron remarked that 
the prospect of having a clause introduced compelling the 
formation of a sinking fund was “a very serious matter.” 
Struck at on all sides, the Companies have to make their 
reckoning also with the Thames Conservancy, which seeks 
to obtain increased contributions. Another exaction is 
due to the local authorities, who augment the rates and 
taxes so as to swallow up nearly all the increase in the 
profits. Almost the whole of the £80,000, which the 
Directors expect to raise by the formation of fresh capital, 
will go in the construction of new works, designed to pre- 
vent any breakdown for the next five years. But the Grand 
Junction, and all the other Water Companies, may take 
courage, so long as the House of Commons remains con- 
stituted as it is. The Companies will find scope enough 
to live and to prosper, though trammelled and taxed in a 
way which befals no other form of joint-stock enterprise. 


ll nr eetiee 
PERSONAL. 

At a Board meeting yesterday of Frank Wright’s Prepayment 
Gas-Meter Corporation, Limited, Mr. Jutius MoELLER and 
Mr. L. DE FonBLANQUE were elected Directors. 

The will of Mr. JoHN Crarxson Major, the well-known 
chemical manufacturer of Wolverhampton, who died on Dec. 21 
last, has just been proved. The personalty is sworn at £56,414 
gross and £49,983 net. 

The vacancies caused on the directorate of the Wakefield 
Gas Company by the death of the late Chairman, William 
Statter, Esq., J.P., have now been filled. His son, Mr. W. 
AKED STATTER, succeeds him in the chairmanship; and Mr. 
R. E. Gotptuorp has been elected to fill the vacancy on the 
Board. 

Mr. CHARLES Woop, the Assistant Gas Engineer of the Brad- 
ford Corporation, has had his salary raised by £75 per annum. 
When the question was before the Council last Tuesday, the 
Chairman of the Gas Committee (Mr. W. C. Dixon) explained 
that the late Manager (Mr. Swallow) received £1000 a year; 
and he was pensioned off with £500 a year. At present the 
united salaries of Mr. William Wood and Mr. Charles Wood 
only amounted to £625; and on the latter gentleman now 
devolved most of the scientific part of the work. He was pro- 
bably the worst-paid man in the service of any corporation gas- 
works of similar size, or of any large gas company. Mr. Dixon 


added that he had peculiar pleasure in bringing forward the 
motion, because of the fact that he had taken part not very long 
agoin controversies with Mr. Charles Wood; and he was desirous 
of showing that these circumstances had not influenced him in 
aby way. 
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Tue Thirty-third Annual General Meeting of the Incorpo. 
rated Gas Institute opened promisingly last Tuesday, with 
fine weather and a good attendance; and although the 
former condition was not maintained throughout, the latter 
was very fairly in evidence during the whole of the three 
days’ proceedings. Indeed, it may be acknowledged at 
once that there was no sign of financial, numerical, tech- 
nical, or other kind of weakness in the organization over 
which Mr. W. R. Chester has presided, during the official 
year that has just been brought to so satisfactory a conclu- 
sion with a gathering that did not fall short in any respect 
of the best that the Institute bears upon its records. 

The reading of the report of the Council for the past 
year brought the new Secretary—Mr. Walter T. Dunn— 
before the meeting ; and the impression he made then and 
afterwards was a very favourable one. After the report 
came the presentation of premiums to readers of papers at 
last year’s meeting; the President’s Medal and the first 
premium deservedly going to Mr. D. Irving, of Bristol, for 
his useful monograph on * Unaccounted-for Gas;” and 
the second and third premiums to Mr. Lewis T. Wright 
and Mr. C. Stafford Ellery respectively. 

Half an hour after the time fixed for the commencement 
of the meeting, the President found the way clear for the 
delivery of his Inaugural Address, which was attentively 
followed by an audience that filled the hall of the Society 
of Arts to its utmost capacity. 

The President’s address ran to a considerable length; 
but it was commendably free from ‘‘ padding,” and deserves 
to be attentively read by all followers of the gas industry, 
especially on the commercial side. The first portions of it 
had nothing to do with gas making, but dealt exclusively 
with the relative positions of the gas and electric lighting 
industries, the price of coal, the value and sale of sulphate 
of ammonia, and the reasons that might be regarded as 
sufficient to induce gas undertakings to distil their own tar. 
The President’s observations throughout are clear, incisive, 
and carry conviction with them; and his arrangement of 
his topics in order is systematic and helpful to the under- 
standing of his hearers. With regard to the comparative 
positions and cost of gas and electric lighting, the presi- 
dential argument is even startlingly symmetrical in its 
statement of the general, and the reinforcement of this by 
the particular illustration drawn from the case of Notting- 
ham. Starting with the grand totals of the national 
gas and electric lighting statistics, the President quickly 
showed that ‘‘the total output of electricity for the 
whole country is little more than one-half the normal 
progressive increase in the consumption of gas for one 
year ; or, to put it in another way, nearly two additional 
installations of electric light plant of equal magnitude 
to the existing one would have to be put down each 
year before the normal annual growth in the consumption 
of gas would be arrested, and any serious competition be 
felt." He then proceeded to examine how far the local 
experience of Nottingham bears out this comparison ; and 
after incidentally proving, by calculation and the evidence 
of accounts, that electric current for lighting costs the 
customers of the Nottingham Corporation about two-and- 
three-quarters the price of gas (to say nothing of the cost 
of the lamps), the remarkable fact was brought out that in 
Nottingham it would “ require the establishment of rather 
more than two such electric lighting installations as that 
already in existence to be put down each year simply to- 
arrest the yearly increase in the demand for gas, before 
there would be any interference with the normal business of 
the gas undertaking.” This was very cleverly led up to. 

A comparison of the capital cost of gas-works as com- 
pared with a central electric lighting station, and of the 
result of carbonizing, as compared with burning, coal 
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to generate electricity, led to another illustration—also 
from Nottingham—of the most economical style of pro- 
duction of the electric light. All this part of the address 
was so carefully and thoroughly worked out, that the sub- 
jects treated may be regarded as settled, so far as contro- 
versy is concerned, for the time being. We are especially 
grateful to the President for thus grappling with a set of 
questions respecting which many inquiries are constantly 
coming to us from correspondents who appear to be yet in 
ignorance of what a Board of Trade unit of electricity 
means in practice. Henceforth we shall refer all such 
puzzled individuals to this presidential address, with the 
suggestion that, if they fail to comprehend the subjects 
after reading these lucid explanations, they had better seek 
what is significantly termed “ advice.” 

The address then broke into a different subject—the 
price of coal and the commercial relations between the 
colliery.and the gas interests. The President confessed 
that the ‘cut-throat competition’ which is actually 
forcing down the value of coal to a point at which it is 
unremunerative to the proprietor and the worker, is a 
great evil. He agrees with his fellow-President of the 
Association of Mining Engineers that these low prices are 
the result of an excessive output; and he endorses the 
observation often advanced in the “ JourNaL,” that what 
the gas industry would prefer is rather a stable than an 
unduly low price for the raw material. ‘* We should be 
well content if an understanding could be come to between 
masters and men by which the price of coal could be fixed 
at a stable figure, such as to ensure a reasonable profit to 
the one and fair remuneration to the other.” But, un- 
happily for the prospect of a realization of this amiable 
desire, competition is the Czsar to which all non-statutory 
trades in this country have appealed; and from the con- 
sequences of this ultimate procedure there is no escape. 
The subject of coal prices led the President naturally to 
the consideration of the market value of sulphate of 
ammonia; and once more it was declared that the market 
has been ruined by the lack of concerted action among pro- 
ducers, and by business incapacity on the part of “ certain 
manufacturers.” The voice of Nottingham speaks in this 
regard in the same sense as that expressed over and over 
again in our columns. Makers are urged to “ resolutely 
set their faces against selling portions of their make for- 
ward; to put the material on the market as it is pro- 
duced ; and to endeavour tocultivate the home trade with 
the consumers direct, or with the local manure manufac- 
turers.” Unfortunately, most of those who would hear 
and give heed to the President of The Gas Institute in this 
regard, speak he never so wisely, are comparatively small 
producers who can only exert any good effect by acting 
upon the last recommendation. It is ‘certain manufac- 
turers”’ whose operations are large enough to seriously 
affect the market who need instruction ; and they are a 
law untothemselves. For this, among other reasons which 
need not be gone into here, the President’s desire to 
revivify the Sulphate Manufacturers’ Association is not 
likely to be gratified. 

The price of tar and its products presents itself to Mr. 

Chester, who is a distiller, in a better light than that which 
renders the darkness of the sulphate market visible. He 
approves of the sale. of tar by gas undertakings on a 
sliding-scale; and he is justified in holding the opinion 
that where this arrangement can be concluded, it is a 
preferable expedient to what he terms the “ arbitrary step ” 
of establishing distilling works, and thereby increasing 
the responsibilities of gas-works management. 
_ Coke is treated in the address like the “drug” it is 
in the fuel market. The President had nothing very 
reassuring to say upon this topic, with the exception of 
offering the prudent advice to “specialize” in coke pro- 
duction. It is probably time that, by preparing a descrip- 
tion of coke specially to suit the different requirements of 
consumers, a better average price for the whole product can 
be obtained. So it appears that a particular brand of the 
commodity termed ‘ Nottingham cut coke ” has a widely 
extended sale. In this connection, it would have been 
interesting if the President had given his views respecting 
the suggestion to introduce carbonizing plant on the coke- 
retort principle into gas-works of sufficient size, and well 
situated for disposing of dense varieties of the product. 

The views expressed in the address respecting the 
general problem of economical and efficient carbonization 
are eminently sound. The President placed the subject 








of mechanical aids to drawing and charging retorts upon a 
safe footing by stating that, while retort-stoking machinery 
has taken several phases during the past twenty years, it 
has never, except in the early stages, been abandoned for 
a return to hand work. This is the true test of success. 
Mr. Chester had no hesitation in pronouncing against the 
inclined retort system as compared with horizontal retorts 
worked by power machinery. It was a declaration that 
had not previously been so uncompromisingly made upon 
competent authority. Hitherto, both mechanically stoked 
horizontal retorts and inclined retort systems have been 
placed before the technical public with many complica- 
tions of effects which have obscured the essential points on 
which both systems must in the long run stand or fall. 
Nowhere, that we can recall in the instant, has the practical 
problem of efficient and economical carbonizing been 
stated for solution absolutely without prejudice or regard 
to adventitious circumstances. Mr. Chester has now 
committed himself to the statement that, all things being 
equal, horizontal retorts with power machinery bear 
away the palm from their sloping rivals; and the state- 
ment will hold good until it is disproved. Though the 
President does not expressly mention the point, it is in 
all probability the question of rate of gas production that 
has been determined by him adversely to the inclined 
retort system. Further light on this point would be 
welcomed. It is to be hoped that future writers upon 
either side of the question will be careful to separate the 
element of carbonizing pure and simple from the disturbing 
influences of firing and coal handling. 

Carburetted water gas came in for some guarded presi- 
dential approval. It is admitted that under ordinary con- 
ditions there is not much, if any, saving in the production 
of the finished carburetted water gas, but that it has many 
other recommendations. The President, however, observed 
that, though carburetted water-gas plant is likely to find a 
welcome in every large and moderate-sized gas-works, 
‘there does not appear to be the same scope for it in 
works of smaller magnitude, unless it be accompanied by 
a large increase in the storage accommodation for gas.” 
This is rather a hard saying, inasmuch as ready produc- 
tion in bulk is supposed to be one of the chief advantages 
of this kind of gas-making plant. 

It is good to have the President’s declaration that ‘ no 
other portion of a gas-works offers so much scope for a 
reduction in the cost of production as the retort-house.” 
This is only another way of saying that profits are made in 
the retort-house, which is unquestionably one of the foun- 
dation rules of good gas managership. Stupid adminis- 
tration, lack of commercial ability and business faculty, 
together with the encouragement ofan arbitrary, dictatorial 
spirit at head-quarters, may bring a gas undertaking into 
discredit, and cause the loss of much money. But unless 
the carbonizing is reasonably well done, there will be little 
or no profit to lose. It is especially necessary that the 
technical societies connected with the gas industry should 
be kept in remembrance of this cardinal point in gas manu- 
facture ; for while they can dolittle to influence the financial 
standing and commercial success of gas undertakings, they 
can at any rate bring out and promulgate sound carbonizing 
principles among their members. 

Economies, of course, can be effected throughout every 
department of a gas-works; and the President did not 
omit due acknowledgment of what it is possible to save by 
improved methods of treating gas subsequent to its pro- 
duction. The mention of improvements in gasholder con- 
struction served to introduce a description of a remarkable 
historical relic of certain wooden gasholders nearly half-a- 
century old, built for the Seaham Harbour Gas-Works, 
which we do not remember to have seen noticed in any 
memoir on the subject. This description was illustrated 
by an exhibit consisting of a ‘‘ sample piece of one of the 
side timbers, which, since it ceased to be a component 
part of a gasholder twenty years ago, has done duty asa 
fence.” What a remarkable overlapping of eras is dis- 
closed in this statement! Geologists and anthropologists 
have long familiarized the world with the idea of marking 
the passage of undated time by the character of the relics 
of human handiwork supposed to be appropriate to definite 
periods, as the “ palzolithic,” ‘ neolithic,” and “ bronze” 
eras, and so forth. If one had been asked to what era of 
development of gas manufacture wooden gasholders be- 
longed, the reply would naturally have been, on general 
principles, that such a system of construction could only 
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have been contemporaneous with Accum and Peckston; 
yet the examples mentioned in the presidential address 
were taken out so recently as 1875. 

The President made a brief, but weighty, reference to 
the progress realized in the popularization of gas by means 
of the coin-freed meter. On this topic he remarked that 
‘‘it is marvellous to witness the eagerness with which the 
working-class population take up this prepayment system 
of supply, and how they cling to it when the gas is once 
laid on. Apparently it raises their social status, and 
carries with it many comforts and conveniences to which 
they have long been unaccustomed.” The wording of the 
last sentence is curious, and gives food for reflection. 

A very serious portion of the address followed these 
comparatively light paragraphs. It was concerned with 
the vastly important question of the incidence of the bur- 
den of capital in the respective cases of private and muni- 
cipalized gas undertakings. Mr. Chester’s treatment of 
this subject was naturally tinged with his own local 
colouring ; but his demonstration of the rapidity with 
which Municipalities are getting the better of Companies 
in this respect, is worthy of the closest attention on 
the part of those who are solicitous for the future of gas 
supply by private enterprise. We must refer our readers 
to the original text for further information respecting Mr. 
Chester’s views, which have much to commend them. 

The concluding portion of the address was devoted to 
setting forth the claims of the Benevolent Fund upon the 
charity of members of the Institute—a cause that has 
never been otherwise than pressingly argued for in the 
‘¢ JouRNAL,” as the President freely conceded. Ifthe fund 
has fallen upon evil times, the circumstance is to be 
regretted ; but the reason is not far toseek. The President 
could do no more than call upon the present members of 
the Institute to carry on the work commenced mainly by 
other hands in the past; and the failure of his appeal 
wculd go very strongly in support of the contention that 
a radical reconstruction of the organization of the Fund, 
to meet the changed circumstances of the Institute, is 
expedient. 

The pleasing duty of moving and seconding a vote of 
thanks to the President for his address was well performed 
by Mr. William Carr and Alderman Miles, whose words 
did not go beyond the general appreciation of the presiden- 
tial utterance by the members. But Mr. Chester would 
probably feel more flattered by a substantial addition 
to the resources of the Benevolent Fund, as the direct 
result of his appeal, than by any verbal compliments. 

We shall not attempt to comment here upon the various 
papers submitted to the meeting, as a better opportunity 
for doing so will occur after their text and our report of 
the discussions have been published. Suffice it to say, in 
general terms, that the efforts of the writers were thoroughly 
appreciated by their auditory, and that all the discussions, 
without exception, were wellsustained. As will have been 
perceived by the programme, the Institute was bidden to 
three solid days’ work, with only the interlude—which 
was no interruption—of a conversazione on the Wednesday 
evening at the Westminster Town Hall. This was a 
thoroughly successful function, and was much enjoyed by 
the large party who assembled to do honour to the Presi- 
dent, notwithstanding the inclemency of the weather. 

Mention must be made here of the success of the lecture 
by Professor Frank Clowes, on mixturés of inflammable 
gases and air, which was one of the leading features of 
the meeting. The lecture had been most carefully 
prepared, and was illustrated with numerous fresh and 
pertinent experiments and demonstrations. It led up to, 
and served to introduce to the meeting the ingenious and 
valuable instrument known as ‘‘ Redwood’s Inflammable 
Vapour and Gas Detector’”—an apparatus which has 
been already described in our columns, and which, if 
freely and properly used, should be efficacious in diminish- 
ing the risk of trouble from gas explosions in electric 
street culverts and other places. 

The formal business of Thursday afternoon was of 
exceptional interest. The Institute has found in Mr. 

>. Stafford Ellery, of Bath, an acceptable successor to 
Alr. Chester in the presidential office; and the almost 
inevitable selection of Bath as the place of meeting for 
next year seemed to be highly popular. . Mr. Stelfox and 
Mr. Samuel Stewart are the new Vice-Presidents—an 
unexceptionable choice. In making the presentation of 
a handsome piece of plate to Mr. Joseph Hepworth, in 





accordance with the vote at last year’s meeting, the Insti- 
tute fittingly acknowledge services of inestimable value to 
the organization; for it is undoubtedly to Mr. Hepworth 
and a few others who associated themselves with him, 
as they would barely have rallied to anybody else, that 
the existence of the Institute to-day is mainly due. A 
well-deserved testimonial was also presented to Mr. F. G. 
Burfield, the late Secretary of the Institute; and with 
the usual coruscation of complimentary votes, the formal 
meeting of the Institute for 1896 came to an end amid 
general congratulations. 

The excursion to the Nore Light and Sheerness on 
Friday duly came off as arranged, and was well patronized. ~ 





REPORT OF PROCEEDINGS. 





The Thirty-third Annual General Meeting of the 
Institute was held on Tuesday, Wednesday, and Thursday 
last week, at the Society of Arts, John Street, Adelphi, 
under the presidency of Mr. W. R. Cuester, M.Inst.C.E,, 
of Nottingham. 

A WELCOME BY THE PRESIDENT. 

The PreEsIpDENT, in opening the proceedings, briefly 
welcomed the members; remarking that, when they met 
in the Provinces, this duty was usually discharged by the 
Mayor or someone in authority. 


CoNnFIRMATION OF MINUTES. 
It was then agreed to take the minutes of the previous 
meeting as read. 
APPOINTMENT OF SCRUTINEERS. 


Mr. W. Whatmough (Heywood) and Mr. John Morton 
(Ashford) were appointed Scrutineers of the ballot-papers. 


Tue Counci.’s Report. 


The Secretary (Mr. Walter T. Dunn) then read the 
report of the Council, which was summarized in the 
*‘ JourNAL ” for the 26th ult. (p. 1169). 

Mr. T. Bower (West Hartlepool), in moving the adop- 
tion of the report, congratulated the Council on the healthy 
state of the Institute, as shown by the increase in the 
membership. He expressed regret that the meeting was 
not being held at the Institution of Civil Engineers, as 
usual of late years, but said he had no doubt there were 
good reasons for the change. 

Mr. W. W. Hurcuinson (Barnsley), in seconding the 
motion, said he was pleased to think there was a likelihood 
of having an equally, or even more, encouraging report on 
the next occasion. 

Mr. J. Boots (Southport) said all the members would 
reciprocate the congratulations of the Council on the satis- 
factory nature of the report. Considering the exceptional 
expenditure which had had to be incurred for several 
years, it was very gratifying to find that they had turned 
the corner, and that the balance was on the right side. 

The PRESIDENT, in putting the motion, explained that 
when application was made, some months ago, to the 
Institution of Civil Engineers, for the use of their hall, it 
was found that it was already engaged on the dates 
required ; and, as an alternative, the Council thought they 
could not do better than obtain the use of the hall of the 
Society of Arts, in which the Institute and their pre- 
decessor, the British Association of Gas Managers, held 
their meetings for many years. 

The motion was carried unanimously. 


THE Accounts. 

Mr. Isaac Carr (Widnes) moved the adoption of the 
accounts as submitted. 

Mr. C. A. Craven (Dewsbury), in seconding the motion, 
said he could not help contrasting the present accounts 
with those for the year 1864. He thought they had every 
reason to be proud of the progress which had been made, 
Not only had they ‘“‘turned the corner,” but had gone a 
considerable way along the next street—the one leading to 
prosperity. 

The PresIpENT expressed the satisfaction of the Council 
in being able to show sv large a balance as £86 on the 
accounts for the year. He believed, with Mr. Craven, 
that they had got a long way beyond the turning-point. 

The motion was agreed to. ; 
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PREMIUMS FOR PAPERS. 


The Presipent then announced the awards of pre- 
miums for papers read at the last meeting, as follows :— 


First Prize (with the President’s Medal)——To Mr. D. 
Irving, of Bristol, for his paper on ‘‘ Unaccounted-for 
Gas.” 

Second Prize—To Mr. Lewis T. Wright, for his paper 
on ‘Matters of Interest in Connection with the 
Washing of Crude Coal Gas.” 

Third Prize.—To Mr. C. Stafford Ellery, of Bath, for his 
paper on “Some Improvements in the Methods of 
Manufacturing Sulphate of Ammonia.” 


The first and third prizes were presented to the recipients 
by the President with a few appropriate remarks in each 
case, and briefly acknowledged. Mr. L. T. Wright was not 
present. 

PRESIDENT’S ADDRESS. 


The PresipEnT then delivered his Inaugural Address, 
which was given in the “‘ JourNaL” last week (p. 1260). 


Mr. W. Carr (Stalybridge) proposed a vote of thanks to 
the President for his address. He said there might be 
differences of opinion on some of the points referred to 
therein; but everyone would agree that it was full of 
suggestions and useful data, which could not fail to be 
helpful to many. The Institute had had a long line of 
Presidents, many of whom had been among the foremost 
of gas engineers ; but they might congratulate themselves 
on having a President who in no way derogated from the 
honour and dignity of the office. He had much pleasure 
in moving the vote of thanks to him. 

Alderman Mixes (Bolton), in seconding the motion, said 
the address they had heard would rank as one of the ablest 
which had ever been delivered either before the Institute 
or the British Association of Gas Managers. Innumerable 
matters of pressing moment had been brought before them, 
which had not only been listened to with the greatest 
attention, but would be studied with great profit in the 
quiet of many a gas manager’s office during the next few 
weeks. If they could not claim Mr. Chester absolutely 
as a “‘ Lancashire lad,” they could do so toa great extent, 
for a large part of his experience had been gained in 
Lancashire ; and everyone there was proud of the position 
he now occupied. They would all wish him long life, and 
continued opportunity for usefulness. 

The resolution having been put by Mr. Carr, and 
carried by acclamation, 

The Presipent briefly responded. He said he was 
fully conscious of the responsibility attaching to the 
important position he occupied; but he hoped, with the 
aid of the members, to so conduct the business of the 
meeting that it should compare as favourably as possible 
with its predecessors. 

The meeting then adjourned for luncheon. 


READING OF PAPERS. 


On the resumption of the proceedings in the afternoon, 
the reading of papers was commenced. These and the 
lecture were taken in the following order :— 


Tuesday.—(1) “‘ New Details in Gasholder Construction.” 
By E. Ltoyp Perasg, of Stockton. (2) ‘“ Gas- 
Engines as Economical Motors.” By J. Hottipay, 
of Scarborough. 

Wednesday.—(3) ‘* Explosive Mixtures of Combustible 
Gases with Air, and Methods for Detecting and 
Measuring Minute and Dangerous Proportions of 
such Gases.” Lecture by Professor Frank CLowEs, 
D.Sc. Lond., F.1.C., of Nottingham. (4) ‘ Principles 
Governing the Transfer of Gas Undertakings.” By 
E. H. Srevenson, of Westminster. (5) “ Letting 
Gas Apparatus on Hire.” By Norton H. Humpurys, 
of Salisbury. (6) ‘‘The Popularization of Gas.” 
By A. Doucatt, of Tunbridge Wells. 

Thursday.—(7) ‘*A Standard Photometer.” By W. J. 
Dippin, of London. (8) ‘* Photometers and Standards 
of Light.” By W. Succ, of Westminster. (9) ‘A 
Season’s Experience with Incandescent Public Light- 
ing.” By F. G. Dexter, of Winchester. 


We give to-day the first five papers in the above list, 
with a report of the discussion on Mr. Pease’s paper and 





a summary of Professor Clowes’s lecture. The rest of the 
technical matter will appear in succeeding issues. 


REPORT OF THE SCRUTINEERS. 


On Thursday afternoon, the result of the balloting for 
the election of office-bearers for the ensuing year was 
declared, as follows :— 

President.—C. Stafford Ellery, of Bath. 

Vice-Presidents.—]. Stelfox, of Belfast; S. Stewart, of 
Greenock, 

New Members of Council.—Isaac Carr, of Widnes; W. F. 
Cotton, of Dublin; S. S. Mellor, of Northwich; G. 
Winstanley, of Coventry. 

Auditors.—Alfred Lass, F.C.A., of London; T. H. Martin, 
of New Barnet. 

Hon. Secretary.—A. Dougall, of Tunbridge Wells. 

Benevolent Fund Committee.—B. Green, of Mitcham; T. T. 
Marks, of Llandudno. 


New MEMBERS. 


It was announced that all the gentlemen whose names 
appear in the following list of applications for admission to 
the Institute had been approved, and would be duly 
enrolled; and the transference of an associate to the class 
of members was sanctioned by the meeting. 


Members.—Burfield, F.G., Tunbridge Wells ; Cheyne, W., 
Briton Ferry; Collins, G. A., Dudley; Coombes, A. E., 
Ryde (I.W.); Cornish, J. H., jun., Bridport ; 
Dougall, J., Hoylake; Dougall, W. J., Sevenoaks ; 
Duncan, G. H., New Tredegar; Ewing, W., Hamil- 
ton; Herring, W. R., Huddersfield; Ingram, S. J., 
Truro; M‘Coll, J., Halesowen; Prince, W., Stoke-on- 
Trent; Ruxton, W. M., Berwick; Smith, A. H., 
Darwen; Temblett, S., Andover; Walton, W. E., 
Bishop Auckland ; West, R., Hebden Bridge; Witten, 
J., Great Yarmouth; Wynne, F. W., Milnthorpe. 

Associate Members.—Buckland, W. T., Chesterfield; Bun- 
yar, E. F., Belfast; Clarke, S. G., Nottingham. 

Associates.—Braddock, G. H., Oldham; Coates, T., Dar- 
lington; Nuttall, J., Oughtibridge; Stewart, T., 
Glasgow. 

Transference.—Associate Member to Member: F. Gibson, 
Chelmsford. 


PRESENTATION TO Mr. HEPwortTuH. 


The PreEsIDENT then read the resolution passed at the 
last annual meeting, authorizing the Council to appropriate 
such sum as they thought fit to showing in some tangible 
manner the high appreciation of the members of the Insti- 
tute of Mr. Hepworth’s services as Honorary Secretary. 
He said the Council had carried out this resolution by 
providing a handsome silver bowl, which might be used 
either to contain punch or for a variety of other purposes ; 
and he hoped this would convey in some slight degree the 
feelings of the members towards Mr. Hepworth, and their 
appreciation of the services he rendered so admirably 
during a critical period in the history of the Institute. 
Those who were members of the Council during the time 
Mr. Hepworth held office knew how much the present 
position of the Institute was due to his efforts; and he 
could only say, speaking from personal knowledge, that 
they were absolutely invaluable. He had much pleasure 
in handing him, asa slight token of esteem, that silver bowl, 
bearing on one side his initials, and on the other the in- 
scription :— 

Presented to J. HEpwortu, Esq., M.Inst.C.E., 
in recognition of his services as Honorary Secretary of the 
Incorporated Gas Institute, June, 1896. 

Mr. Hepwortu, in acknowledging the gift, said he must 
first apologize for his absence from the meetings to a much 
greater degree than he could have wished ; but his excuse 
must be that he had been detained in another place. 
He thanked the members from the bottom of his heart 
for their very valuable present; but he could not take to 
himself the credit which had been awarded him in the 
graceful words of the President, and cordially assented to 
by the meeting. He was elected to office at a particular 
time; and he only did what any other member would 
have done—the best he could to further the interests of 
the Institute at that time. He did not hold the office very 
long ; and the largest amount of work which fell on him 
was that which resulted in the present constitution of the 
Institute. As they were aware, the Institute sought the 
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assistance of the Solicitor to the Institution of Civil 
Engineers. On his advice, the present constitution was 
framed; and he believed it would stand as a tribute to 
that gentleman’s wisdom and ability as long as the 
Institute lasted. He had to thank the members for the 
hearty co-operation he received during the time he held 
office, and especially the Past-Presidents, the late Secre- 
tary, and all the members of the Council. Their aid had 
rendered the discharge of his duties both easy and pleasant. 
He had been privileged, during the few years over which 
his office extended, to see the Institute grow in prosperity 
in every way, both in numbers and in usefulness ; and he 
had also noticed a very large restoration and increase 
of good feeling among the members, which he trusted 
would continue and develop in the future to a still greater 
extent. He should be sorry to have to leave the ranks of 
the Institute ; but if at any time the altered position he now 
occupied should necessitate such a step, he should cheerfully 
take it—seeking rather the good of the Institute than any 
personal gratification to himself. So long as he remained 
a member—which he hoped would be as long as he lived 
—they might feel quite sure that he should never use his 
position for any personal ends, but should endeavour, as 
they all would, to further the interests of the profession 
to which they belonged. He should value this testimonial 
as long as he lived, and so would those who came after 
him. His feelings were somewhat tinged with regret, for 
he greatly missed the kind friend who first acquainted 
him with what had been done at the meeting in Edinburgh 
—Mr. Denny Lane; and he was very glad to find that, in 
the opening address of the President, as well as in the 
report, a permanent record had been made of the great 
services rendered by Mr. Denny Lane to the Institute. 
On such an occasion, many words were not required; and 
when the heart was full, perhaps the fewest were the best. 
But he would just add one to what he had said. This 
beautiful specimen of the silversmith’s art would speak 
to him in the future, not of any work he had done for the 
Institute, but of that which the Institute had done for the 
gas industry, and would remind him of the friendships he 
had there formed, and of the kindness he had received 
from all its members; and those would be some of the 
happiest memories of his life, however long it might be 
protracted. 


PRESENTATION TO MR. BurRFIELD. 


The Presipent said he had still another pleasing duty 
to perform. Unfortunately, the Institute lost in one year 
both their Honorary Secretary and also their Secretary ; 
the latter gentleman having succeeded to a much more 
remunerative appointment. They could not but congratu- 
late him on his success; and the Council at a recent 
meeting decided unanimously to put into some permanent 
shape a resolution expressing their appreciation of the 
services Mr. Burfield had rendered. It had taken the form 
of an illuminated address in the following terms :— 


At a meeting of the Council held at the offices of the Institute, 13, 
Victoria Street, Westminster, on September 27, 1895, the following 
resolution was passed unanimously: “ That the Council of The Gas 
Institute have received with great regret the resignation of Mr. 
Frederick G. Burfield of his position as Secretary of The Gas Institute 
which he has held for the past three years. The Council congratulate 
Mr. Burfield on his new appointment as Assistant-Secretary of the 
Tunbridge Wells Gas Company, and wish to record their appreciation 
of the valuable services he has rendered to the Institute during the 
time he has occupied the post of Secretary; they also desire to 
express their complete satisfaction with the admirable manner in which 
the business of the Institute has been conducted by him." 


This was signed by the President and the Honorary 
Secretary ; and he (the President) had much pleasure in 
handing it to Mr. Burfield. 

Mr. BurFieELp, in returning thanks, said he had con- 
scientiously tried to do his duty while holding the position 
of Secretary; and it was very gratifying to him to find 
that his efforts had been appreciated. He was proud to 
say that he was not altogether severing his connection 
with the Institute, inasmuch as he had, by their kindness, 
just been elected a member; and he hoped to have the 
pleasure of attending the annual gatherings for many 
years to come. 

Votes oF THANKS. 


Mr. H. Les (Hexham) proposed a vote of thanks to 
the authors of the papers; remarking that he believed 


their contributions to the Transactions would rank as high 
as any of their predecessors. 

Mr. J. ANDREws (Langley Mill) seconded the motion, 
which was carried unanimously. 

Mr. S. Y. SHousrrpGE moved a vote of thanks to the 
Scrutineers. 

Mr. J. Brappock (Radcliffe) seconded the motion; and 
it was at once carried. 

Mr. WuatMouGH and Mr. Morton acknowledged the 
compliment; the latter gentleman remarking that, if 
members would only read the instructions on the ballot- 
papers, the work of the Scrutineers would be very con- 
siderably lightened. 

The PresipENT said he should like to emphasize the 
appeal Mr. Morton had made. He was sorry to say that 
no less than 75 ballot-papers had had to be rejected from 
failure to obey the instructions. 


An Honorary MEMBER. 


The PresipENT then moved that the President of the 
French Society of Gas Engineers for the current year be 
elected an Honorary Member of the Institute. He said 
this was a resolution which was passed every year—the 
French Society reciprocating the compliment. 

The motion was carried unanimously. 


Priace or Next MEETING. 


Mr. Davip TERRACE (Middlesbrough) proposed that the 
next place of meeting be Bath. He said he thought this 
would be a compliment to the newly-elected President, 
and would be very pleasant to the members. 

Mr. R. Hunter (Chester) seconded the motion. 

Mr. Morton suggested that it was not always desir- 
able that the meeting should take place in the city or town 
in which the President resided. 

No other place being proposed as an alternative, the 
motion was carried unanimously. 

Mr. Every thanked the members for the honour they 
had conferred upon him that day—one which he did not 
think he could have dared to accept but that during the 
past twenty-two years he had observed that the mem- 
bers had been very sympathetic and considerate to their 
Presidents ; and he took this opportunity of asking them 
to show the same kindly feeling towards him in the com- 
ing year. One point in which they could materially assist 
him was by volunteering papers. Gentlemen who were 
known to be working on some special lines were sometimes 
asked to prepare papers. But there must be many others 
who were working in their own towns in some special 
direction; and a knowledge of their results would be of 
much benefit to the Institute, while the discussions which 
would arise might be of advantage to themselves. With 
regard to the meeting being held in Bath, he had refrained 
from saying anything until the vote was taken, because he 
felt some misgivings as to whether Bath was important 
enough for such an honour. But the decision having been 
come to, he could only say he would do all in his power 
to make the meeting a successful one. 

The PresipEnT said he sympathized very much with 
the appeal Mr. Ellery had made with regard to papers. 
Members were sometimes rather inconsiderate ; and, after 
having promised papers, left the President ‘in the lurch” 
by announcing at the last moment that they were unable 
to get them ready. This had been his experience at the 
present meeting ; and it was only a repetition of what had 
taken place before. It would relieve the President of much 
anxiety if members would volunteer papers. 


THANKS TO THE CoUNCIL, PRESIDENT, AUDITORS, 
AND Honorary SECRETARY. 


Alderman Mies moved that the cordial thanks of the 
Institute be given to the Council for their valuable services 
during the past year. They had, he said, a great deal of 
detail work to do; and the flourishing state of the Insti- 
tute was largely due to their efforts. 

Mr. J. Booru (Southport), in seconding the motion, said 
the duties of the Council were increasing from year to 
year; but he trusted the same energy which had carried 
them through in the past would be evinced in the future. 

Mr. Isaac Carr supported the resolution. He con- 
gratulated the Council on the excellent programme pro- 
vided for the meeting, and desired to suggest that much 





of its success was due to the fact that the papers had been 
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fewer in number than on many previous occasions—thus 
allowing more opportunity for discussion. 

The motion was carried unanimously. 

Mr. J. STeLFox (Belfast) next moved a vote of thanks 
to the President, whose able conduct in the chair had, he 
said, entitled him to rank with anyone who had preceded 
him. 

Mr. H. Tosey (Malton) seconded the motion, which 
was carried by acclamation. 

The PRESIDENT, in responding, said if the meeting had 
been successful, it was largely due to the assistance he had 
received from the members of the Council, who had done 
all in their power to lighten the burden upon him, and 
especially from the Honorary Secretary. 

On the motion of Mr. R. Porter (Elland), seconded by 
Mr. R. G. SuapBott (Grantham), a vote of thanks was 
accorded to the Auditors. 

Mr. T. H. Martin (New Barnet) briefly responded. 

Mr. W. Carr said he had to propose one of the most 
important resolutions of the day. It was a vote of thanks 
to the Honorary Secretary—an official upon whom a great 
deal of the success of such an institution as theirs must 
depend. Presidents came and went; but the Honorary 
Secretary held a more permanent position, and his qualifi- 
cations were really more important. Mr. Dougall was 
always kind and courteous to everyone; and he (Mr. 
Carr) had no doubt the success of the meeting was largely 
due to his valuable, though unobtrusive, services. 

Mr. P. Simpson (Rugby), in seconding the motion, 
ventured to express the hope that it would be a good while 
before they had to give Mr. Dougall a testimonial on his 
resignation. 

The PreEsIDENT, in putting the motion, said he felt last 
year, when Mr. Hepworth resigned, that his loss would be 
almost irreparable. But time had proved that Mr. Dougall 
was a most efficient successor. Mr. Carr had said he was 
“always kind and courteous ;” and he (the President) 
added that, like Phyllis, our ‘* only joy,” he ‘never fails 
to please.” 

The resolution having been carried unanimously, 

Mr. Douca_t, in reply, said any services he had been 
able to render to the Institute had been a great pleasure 
to him ; and he was glad to find that his efforts had been 
appreciated. The Institute hada great work before it ; 
and he should be only too pleased if he were able to do 
anything to forward its objects. 

The proceedings then terminated. 


Tue BENEVOLENT FunbpD. 


At the conclusion of the business on Tuesday afternoon, 
a meeting of the Donors and Subscribers to the Benevolent 
Fund was held—the PresipenT in the chair. 

The SEcrETARY read the minutes of the last meeting, 
which were confirmed. 

The report, which had been previously circulated among 
the members, was taken as read. 

Mr. T. Bower (West Hartlepool) moved the adoption 
of the report and accounts. He remarked that he need 
only say there had been no new calls this year, which had 
placed the funds in a somewhat better position. For 
many years there had been several applications, which 
could not be dealt with in as liberal a manner as the 
Committee would have liked; but this year there had only 
been renewals to those already on the books, which was 
matter for congratulation. 

Mr. P. Simpson (Rugby), in seconding the motion, said 
he was sorry to see so smalla gathering, especially after 
the appeal made by the President in his Inaugural Address 
that morning. 

Mr. J. Morton (Ashford) supported the motion, and 
suggested that the Council should circulate ina special 
pamphlet that part of the President’s address which 
referred to the Benevolent Fund. He thought it was not 
on account of want of interest on the part of members that 
they did not contribute, but because the matter was not 
sufficiently brought before them. 

Mr. F. Lennarp said he had been a member of the 
Institute since 1881, but had not yet subscribed to the 
Benevolent Fund. However, after the remarks of the 
President that morning, he should be pleased to add his 
name for a guinea per annum. 

The PresipDEnT said he was rather disappointed to find 





so small a meeting ; but no doubtit was in a great measure 
due to modesty on the part of members of the Institute, 
who did not feel they had any right to be present as they 
did not happen to be subscribers. He hoped, if Mr. 
Morton’s suggestion were adopted, that many more would 
subscribe, and that on a future occasion they would have 
a much larger meeting. He was not quite sure that the 
smallness of the gathering was not partly due to the 
time at which it was held, after the conclusion of the 
day’s business, when members were exhausted, and 
anxious to get away. He was happy to say that they had 
had one or two donations during the present year, and 
that there was a balance on the right side ; but this simply 
arose from the fact that there had been no new applica- 
tions. A sum of £102 had been distributed among those 
who had formerly received assistance. He wished to add 
that any member of the Institute who was a subscriber 
could ascertain the exact facts as to the help given in 
any particular case, although care was taken, for obvious 
reasons, not to publish the names of the recipients. He 
thought the fund should be raised to at least £2000, so 
that from the interest derived and the annual subscriptions 
quite £214 a year might be placed at the disposal of the 
Committee for distribution. Members who happened to 
know of any deserving cases should place them before the 
Committee, so that they might deal with them as promptly 
as might be, and as liberally as the funds would permit. 

The motion was then put and carried unanimously ; and 
the meeting separated. 





THE LECTURE. 


EXPLOSIVE MIXTURES OF COMBUSTIBLE 
GASES WITH AIR, 
AND 
METHODS FOR DETECTING AND MEASURING MINUTE 
AND DANGEROUS PROPORTIONS OF SUCH GASES. 
By Professor Frank Crowes, D.Sc. Lond., F.I.C., 
University College, Nottingham. 





ExpPLosION OF COMBUSTIBLE GASES. 


Every combustible gas, when it is burnt in air, develops 
a certain amount of heat, and yields certain gaseous or 
vaporous products. The gas can only burn as air is sup- 
plied to it. Hence, if the gas is kindled at the mouth of a 
vessel, it will burn only where it comes into contact with 
the air. If, however, the gas has been mingled with air 
before being kindled, it may be enabled to burn rapidly 
throughout its mass, without obtaining a supply of air 
from outside. 

When a mixture of combustible gas and air burns rapidly 
throughout its mass, the heat developed is stored fora 
time in the products. These products become increased 
in volume by the heat, and occupy a volume considerably 
larger than that of the original mixture of gas and air. 
Hence the kindling of such a mixture in the open gives a 
large flare; while in a confined space, it produces pressure, 
and possibly explosion. 

Those gases which create the highest temperature by 
their combustion, will produce the greatest pressure or © 
explosive effect when they are burnt in a state of mixture 
with air. One gas at least adds to the explosive effect 
produced by its combustion, that due to heat created by 
the decomposition which accompanies its combustion. 
This gas—acetylene—is therefore competent to produce 
unusually powerful explosive results. 

It is noteworthy, and is easily demonstrated by experi- 
ment, that the cool products of explosive combustion of a 
mixture of coal gas and air occupy less space than the 
mixture did before itscombustion. In the case of coal gas, 
the volume of the cool products is little more than three- 
quarters that of the original explosive mixture. This con- 
traction of volume of the products in cooling is largely due 
to the steam which has been formed during the combustion 
condensing to water. Such a contraction occurs in the 
case of every combustible gas containing hydrogen as a 
constituent ; and it is therefore a very general result. 


ExpLosivE Limits oF CoMBUSTIBLE GASES. 


The proportion in which air is mingled with the com- 
bustible gas, has very considerable effect upon the ex- 
plosive nature of the mixture. When the gas is present 
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in a certain proportion in the air, the explosive effect pro- 
duced by kindling the mixture is a maximum. The 
explosive effect is lessened when this proportion of gas is 
either increased or diminished ; and when the proportion of 
gas is increased or decreased to a certain extent, or limit, 
the mixture cannot be kindled and burnt explosively. 

The lecturer mentioned the upper and lower limits for 
certain important combustible gases. The lowest and 
highest percentages of each gas which were explosive in 
air were stated, as they had been fixed by his own experi- 
ments. The experiments were made with mixtures in vary- 
ing proportions of each combustible gas with air. A flame 
was brought into contact with each mixture, sometimes 
above and sometimes below ; and it was noted whether the 
mixture burnt back independently of the external air. For 
each combustible gas, there was thus obtained a lower 
percentage, below which the mixture would not burn inde- 
pendently, and a higher precentage, above which the mix- 
ture burnt only when it was supplied with more air. The 
limiting precentages were as follows: For methane or 
marsh gas, 5 and 13; for hydrogen, 5 and 72; for carbon 
monoxide, 13 and 75; for ethylene, 4 and 22; for water 
gas, g and 55; for coal gas, 5 and 28; and for acetylene, 
3 and 81. It was also proved that many mixtures which 
were outside but close to the above limits, and which 
could not be fired from above, could be fired from below. 
Hence it is inferred— 


1.—That the limiting explosive mixtures for different 
combustible gases vary widely in composition. 

2.—That methane shows the narrowest limits, and hydro- 
gen the widest limits. 

3.—That the risk of a mixture being fired explosively 
increases with the different gases in the following 
order: Methane, ethylene, coal gas, water gas, car- 
bon monoxide, hydrogen. 

4.—That the risk of explosion occurring is greater when 
the mixture is kindled from below than when it is 
kindled from above. 


In the case of mixtures of Nottingham coal gas with 
air, which are exposed to contact with a flame applied 
beneath, explosive firing begins when 5 per cent. of gas is 
present; it reaches a calculated maximum with 14 per 
cent. of gas; and explosive firing ceases when 28 per 
cent of gas isin the air. If, however, the kindling flame 
is applied beneath the mixture, explosive firing does not 
commence until g per cent. of gas is present, and it 
ceases with 22 per cent. The coal gas used in these 
experiments was the Nottingham town supply. An 
analysis made by the lecturer at the time of its use 
showed that the gas contained the following percentages 
of its constituents :— 


Composition of Nottingham Coal Gas. 


Olefine hydrocarbons ages 
Oxygen . me . O'2 
Nitrogen 2 SS 
Hydrogen . ° . 48°2 
Carbon monoxide. . ... .  6°O 
Methane,ormarshgas . . . . ° 34°2 


The water gas was found to have the following percentage 
composition :— 
Composition of Water Gas. 


Hydrogen... - 49°6 
Carbon monoxide. - 40°8 
Carbon dioxide ae 42 &S Vato 
ED oF en As a hs Sine) Ow)” iain 6 oe ew 7°o 
This liability of mixtures of combustible gas with air 


to explode when they are kindled, constitutes a danger 
which is familiar to those who have to deal with coal gas 
and with the different forms of gaseous fuel. In order to 
guard against danger, it becomes necessary to watch care- 
fully for escapes of such combustible gases into air-spaces 
which are more or less confined, and especially to guard 
against all risks of such mixtures being kindled. 


Poisonous ConsTiITUENT IN Coat Gas, Gasgous Fugt, 
AND IN THE PRODUCTS OF THEIR INCOMPLETE 
CoMBUSTION. 


But there is another danger besides the explosive force 
attendant on the burning of such mixtures. If the gases 


contain carbon as a constituent—as all ordinary illumi- 
nating and heating gases do—there is a possibility of the 
products of combustion or of explosion being rendered 
poisonous by the presence in them of carbonic oxide 
gas. This danger arises only when the combustion 





of the gas has been incomplete. Incompleteness of com- 
bustion may arise from. deficiency of air or from contact 
of the flame with chilling or cooling surfaces. The 
consideration of danger from poisoning by breathing 
air containing carbonic oxide arises, however, not only in 
connection with the products of incomplete combustion of 
these gases, but also in connection with the gases them- 
selves before they are burnt. 

Water gas is highly poisonous when breathed ; it con- 
tains as much as 40 per cent. of carbonic oxide. Producer 
gas, Dowson gas, and other gaseous fuels contain some- 
what less of this poisonous gas; but even coal gas, with 
about 6 per cent. of carbonic oxide, is poisonous, and 
becomes still more so when it has been enriched by the 
use of water gas. 


DETECTION AND MEASUREMENT OF CARBONIC OXIDE, 


Air may accordingly become poisonous by the escape 
into it of illuminating or of heating gas. Many of these 
gases possess no characteristic smell; and their presence 
in the air would therefore not be evident to the senses. 
It is even stated that coal gas, which is usually readily 
detected by its smell, may be deodorized by its passage 
through certain kinds of soil, and might therefore be 
present in the air unperceived. Under these circum- 
stances, it often becomes necessary to be able to test for 
the presence of these gases in the air. A test for inflam- 
mable gases generally will be subsequently described. 
This test detects even the minute proportion of carbonic 
oxide in air which gives rise to danger; but it does not 
serve to discriminate between the different kinds of com- 
bustible gas, many of which are not at all poisonous. 

Dr. J. S. Haldane has, however, furnished a means of 
testing air for carbonic oxide, which is of easy application. 
With a little care, it serves also to measure the proportion 
of carbonic oxide present in the air. It depends upon the 
fact that blood diluted with one hundred times its volume 
of water changes colour from pale-brown to pink, when it 
is shaken with air containing carbonic oxide. So small 
a quantity as or per cent. of carbonic oxide in the air 
may be detected and measured by properly applying this 
test. The full particulars of this method, and of the 
means of detecting inflammable gas, will be found ina 
book by the lecturer on ‘“‘ The Detection and Measurement 
of Inflammable Gas and Vapour in the Air,” which is 
now in course of preparation by Messrs. Crosby Lock- 
wood and Son. 

Dr. Haldane finds that the presence of 2 per cent. of 
carbonic oxide in the air renders such air very poisonous, 
and rapidly fatal when it is breathed. The presence of 
even o'2 per cent. produces symptoms of poisoning, and 
may, under certain conditions, prove fatal. Hence ex- 
treme care is necessary to avoid breathing, even for a short 
time, air mixed with much gas containing carbonic oxide. 
Dr. Haldane furnishes a ready means of obtaining a warn- 
ing of danger arising from this source, when it is necessary 
to enter air which may have been poisoned by carbonic 
oxide. He suggests carrying a mouse in an open wire 
cage. The mouse is rendered prostrate and helpless by 
breathing air containing carbonic oxide, in about one- 
twentieth the time required to affect aman. If, therefore, 
the mouse is seen to be affected, warning is given in time 
to beat a retreat. 


Hyprocen Frame-Cap Test ror CoMBUSTIBLE GAS. 


Since coal gas or gaseous fuel is poisonous, and may 
be explosive when it is mingled with air, it is well to be 
able to detect its presence in air by an infallible test, and 
to measure, if necessary, the proportion which is present. 
If coal gas is smelt, no certain knowledge of the proportion 
present can be formed. Most of the heating gases, appa- 
rently including coal gas under certain conditions, are free 
from smell. These could not even be detected, far less 
measured, by the senses. 

Accordingly, a means of detecting and measuring fire- 
damp, which was perfected by the lecturer some years 
since, has been adapted to the detection and measurement 
of lighting or heating gas in the air. This method is 
intended to take the place of certain tests depending upon 
physical and electrical principles. The physical methods 
depend on diffusion and on sound. They are untrust- 
worthy, because their indications are disturbed, and even 
destroyed or reversed, by the presence of non-combustible 
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carbonic acid, and by changes of pressure and of tempera- 
ture in the air. The electrical methods are complicated, 
and are not usually applicable on the spot. 

The flame-cap test has been made by various kinds of 
test flames. It is quickly and easily carried out on the 
spot where the test is required to be made; and, in its best 
form, it is delicate and trustworthy. The flames used for 
the purpose have been at various times those of a common 
candle, a small oil-lamp, and an alcohollamp. Lately the 
lecturer has rendered possible the use of a hydrogen flame ; 
and the test thus carried out is of admirable delicacy 
and accuracy. The flame-cap test detects and measures 
proportions of combustible gas in the air which are too 
small to be detectable by kindling when a flame is applied. 

When a flame is introduced into air which contains a 
proportion of combustible gas below the lower explosive 
limit, the gas burns as a pale halo or “ flame-cap” above 
the flame. The burning of the cap is maintained by the 
heat of the flame. This flame-cap is so pale that it is 
only seen in almost complete darkness. Hence it is not 
visible if the flame itself is bright and luminous ; and it is 
not visible in daylight. The hydrogen flame presents the 
advantage over all other test-flames that it gives no light, 
and does not interfere with the perception of the flame- 
cap. it is also very hot, and therefore produces larger 
flame-caps than any other flame; and it possesses great 
power of resisting extinction by carbonic acid and by air 
movements. It is, further, easily adjustable with precision 
to a set or standard height. This adjustment is of the 
greatest importance, because the flame-cap height is 
constant for the same proportion of gas if the test-flame is 
always of precisely the same size. ‘The cap-height varies, 
however, with the varying height of the flame, and toa 
far greater extent than the flame itself does. 

With a test-flame which is always set to an invariable 
height, it is therefore possible, not only to test for the 
presence of combustible gas, but also to ascertain the 
percentage of inflammable gas which is present, by simply 
measuring the height of the flame-cap. Further, since 
the height of the flame-cap steadily rises as the proportion 
of gas in the air increases, it is possible to supply a scale 
which gives for each height of the flame-cap the corre- 
sponding percentage of gas present in the air, as is shown 
in the following table :— 





Corresponding Height of Cap in Inches, 





Percentage of 
Coal Gas in Air. With Large Hydrogen With Small Hydrogen 
Flame. Flame, 








0°25 | 0°63 

0*50 | 0°74 

1'00 1°00 

2°00 | 1°62 ee 
3°00 | 2°40 0°46 
4°00 | ee 1°20 
5°00 2°40 





The flame-cap makes its appearance over the hydrogen 
flame when o'r of 1 per cent., or 1-1000th of inflammable 
gas is present in the air; and therefore the test is a very 
delicate one. The cap is seen, and its height may be 
measured, until the proportion of gas in the air reaches 
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STANDARD HYDROGEN FLAMES AND CAPS, WITH 
PERCENTAGES OF COAL-GAS INDICATED. 
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5 per cent.—that is, until an explosive mixture is reached. 
An explosive mixture at once extinguishes the hydrogen 
test-flame; and the presence of an explosive mixture is 
also detected by the fact that it kindles and burns. 
Hence the standard hydrogen flame at once indicates 
whether a mixture is explosive ; and if the mixture is not 
explosive, it detects the presence of the combustible gas 
down to 1-1000th of the mixture. It further detects and 
measures any percentages of gas between ovr and 5. 


APPARATUS FOR THE APPLICATION OF THE HYDROGEN 
FLAME-Cap TEsT. 


The difficulty of supplying hydrogen gas for this test 
has been overcome by employing the gas compressed in 
steel cylinders, from which it is allowed to escape by means 
of an easily adjustable valve. In the early application ot 
the test, the hydrogen flame was always burnt within a 
miner’s safety-lamp. The lamp could be introduced into 
an atmosphere which had to be tested for inflammable gas, 
without incurring any risk of firing or exploding any gas 
which might be present. 

The testing-lamp, in its most portable form, has a small 
light pocket-cylinder attached to it. The supply of com- 
pressed hydrogen gas contained in this cylinder can main- 
tain the standard hydrogen flame in the lamp burning con- 
tinuously for more than two hours. The hydrogen passes 
from the cylinder through a copper tube traversing the 
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oil-vessel of the lamp; and it is kindled by the oil-flame of 
the lamp, which is then extinguished by the “ pricker,” in 
the usual way. The hydrogen flame ‘is set to standard 
height against a scale; and the height of the flame-cap is 
noted also against this scale. The gas-cylinder is easily 
detachable from the lamp, and can be carried in the 
pocket. When it is attached to the lamp, it serves as a 
convenient handle. A larger cylinder of gas may be carried 
slung from the shoulder, and may be connected by a 
flexible tube with the lamp. Larger cylinders still, which 
are not portable, may be used for stationary tests. They 
can maintain the test-flame for several weeks at a time. 
The hydrogen safety-lamp was designed for detecting and 
measuring fire-damp in the atmosphere of coal mines; but 
it serves equally well to testfor and measure coal gas in air. 

Mr. Boverton Redwood required an apparatus to test 
air for petroleum vapour in spaces which could not be safely 
entered, on account of the effect produced by breathing the 





vapour. He accordingly devised, in conjunction with the 
lecturer, an apparatus for 


who are the sole makers and licensees of the apparatus 
in this country. Further details of the forms of testing 
apparatus are obtainable from ‘Messrs. Fraser, or from 
their agents, the Gas Lighting Improvement Company, 
18, Devonshire Street, E.C. 

A full and detailed description of these different forms 
of testing apparatus, with illustrations, will shortly appear 
in the lecturer's book on ‘‘The Detection and Measure- 
ment of Inflammable Gas and Vapour inthe Air,” which 
is nearly ready for issue by Messrs. Crosby Lockwood and 
Son, who have courteously allowed the use of the block of 
the scale showing standard hydrogen flames and caps, 
with the percentages of coal gas indicated. 


The PresipEnT said they had all listened with great 
interest to the lecture, and he had no doubt the gas 
industry would derive considerable advantage from the 
use of the ingenious apparatus that Professor Clowes had 
devised. 

Mr. J. STELFox (Bel- 





collecting a sample of the 
air under pressure. This 
is seen on the left of the 
illustration, fig. 2. This 
vessel may be connected 
with an apparatus shown 
in the centre, in which a 
standard hydrogen flame 
is burnt; the hydrogen 
gas being supplied from 
a cylinder on the right. 
By this means, a sample 
of air may be collected 
from any desired space, 
and may then be tested 
by means of the hydro- 
gen flame for petroleum 
vapour. The amount of 
such vapour which is 
present in the air can 
also be measured by the 
height of the flame-cap. 
The hydrogen - flame 
testing apparatus has re- 
cently been made in a 
very convenient and port- 
able form. [See fig. 3.j 
The collecting vessel is 
dispensed with ; and the 
air is pumped direct from 
the space to be tested, 
over the test-flame, by 
means of a valved india- 
rubber ball, connected by 
a rubber tube below to 
the air-space, and by a 
rubber tube above to the 
hydrogen-flame appara- 
tus. In order to make 
the apparatus more port- 
able, the small pocket 
hydrogen cylinder is used, 








fast) proposed a_ hearty 
vote of thanks to Pro- 
fessor Clowes for the very 
able and lucid manner 
in which he had brought 
before the meeting a most 
interesting and important 
subject. Even if his 
position admitted of his 
introducing any debate. 
able matter, motives of 
principle would make him 
hesitate to do so; but 
he might say they didnot 
believe them to be guilty 
of quite so much iniquity 
in having carburetted 
water gas as appeared by 
the proportion of carbonic 
oxide shown in the table. 
That, however, was a 
matter which would vary 
with the amount of oil 
used. So much had been 
said as to the danger of 
water gas, that they 
looked very seriously on 
anything in the nature of 
what they called ‘“ gas- 
sing.” Formerly, if a 
man inhaled coal gas, 
they used to give him a 
bottle of porter or soda 
water, and lay him on his 
back. Sometimes he 
was sick; but they never 
apprehended any danger. 
More recently, as an ad- 
ditional precaution, they 
had provided an oxygen- 
bottle; but it had only 
been used once. They 








and the apparatus is 
mounted on a_ light 


had had three cases where 


Fic. 3.—Tue CLowes-Repwoop PortTaBLe TESTING APPARATUSe men had inhaled water 


camera tripod stand. (Tora. WeicHT, 11 Ls.] gas, in two of which it 


The testing apparatus 

and the head are covered with a black cloth while the cap is 
being observed, precisely as is done in using a photographic 
camera. By a simple device, the standard flame may be 
adjusted to two different heights; and thus the whole 
range of coal-gas testing from 0°25 to 5 per cent. may be 
rapidly carried out—the cap height measurements being 
converted into percentages of gas by reference to the scale 
already referred to. 

This form of apparatus has proved most convenient and 
trustworthy in practice. It has at present been mainly 
used for testing electric culverts and street-boxes for coal 
gas; but it is evidently applicable to testing for coal gas 
or for other inflammable gas or vapour in the air under any 
conditions. 

For the perfecting of the details of all these forms of 
testing apparatus, acknowledgment is due to Messrs. W. J. 
Fraser and Co., of 98, Commercial Street East, London, 


arose entirely from want 
of due caution ; and one only was serious, and had to be 
treated medically. In one case, a man working on the top 
of a scrubber got himself twice “gassed;” but he 
went in the third time, after he had revived somewhat on 
the outer balustrade. He was able to walk down the 
spiral steps 65 feet to the ground, and then succumbed. 
The second case was that of a fitter who went to drill a 
hole in a pipe through which carburetted water gas was 
passing, and allowed the issuing gas to strike full in his 
face. He also took a good dose. But there was nothing 
serious ; and, after walking him about a little while, he 
recovered. The third case, which happened quite recently, 
was the only one in which no blame attached to the man. 
A slight leak developed in a purifier, where this man was 
working for some hours. He made no complaint, except 
of a little headache, all the morning; but about an hour 





and a quarter after dinner, he began to feel giddy and 
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faint. He had, perhaps, a little physical weakness, which 
laid him open to the influence of the gas. It was now 
suggested that, in addition to an oxygen-bottle, a small 
colony of mice should be kept on hand. But it occurred 
to him that something might depend on constitution ; and 
he should hardly like to depend too much on the mouse. 
Possibly, if it were a delicate man and an able-bodied 
mouse, the former might suffer more than the latter. He 
was sure they would all agree in according to Professor 
Clowes a cordial vote of thanks. 

Mr. C. StarrorpD E tery (Bath) seconded the motion, 
and desired to thank Professor Clowes especially for the 
very complete way in which he had illustrated his lecture 
by experiments. He hoped that, useful as the apparatus 
he had shown might be, none of them would have frequent 
occasion to use it. 

The motion having been carried unanimously, 

Professor CLowes, in reply, said a large portion of the 
thanks was due to Mr. Davenport, who had so ably assisted 
him in the experiments. He thought Mr. Stelfox had 
slightly mistaken what he had said about water gas. The 
analysis he had shown was that of American carburetted 
water gas, not coal gas enriched with water gas. 

Mr. STELFox said they made water gas from coke, with 
from 28 to 32 per cent. of carbonic oxide. 

Professor Crowes said the figures he had given were 
American, and were, he believed, generally accepted. Of 
course, if the water gas were at all impure, the proportion 
both of hydrogen and carbonic oxide, would fall in propor- 
tion. He did not think there was any danger to be appre- 
hended from a mouse having a healthier constitution than 
a man; but there was another point upon which he at 
first had some qualms, and that was the Anti-Vivisection 
Act, under which any experiments on live animals were 
forbidden except to persons holding a licence. It was 
pointed out, however, by Dr. Haldane, that the mouse 
suffered no pain during the proceedings ; and therefore the 
Act did not apply. 





PAPERS AND DISCUSSIONS. 





NEW DETAILS IN GASHOLDER 
CONSTRUCTION. 
By E. Lioyp Perasg, of Stockton. 


As implied by the title, this paper has for its object the 
gathering together, in a short description, of some of the 
details met with in the construction of recent holders. 
Perhaps it is hardly necessary, under the circumstances, 
to clear the way by saying that the new details refer solely 
to those to be found in rope-guided holders ; but, in order 
that the details may have the importance that their position 
gives them, it must be added that the holders themselves 
are to be met with on the works of very prominent members 
of the Institute. It is a matter for gratification to be able 
to allude in this paper to the carrying out of considerable 
works in which many new features are to be found ; seeing 
that any departure from recognized practical engineering 
must be attended with considerable additional responsi- 
bility on the part of those who are prepared to make the 
departure. 

The fact that the storage of a gas-works may be in- 
creased by the addition of new lifts to old gasholders, or 
by building new gasholders—the latter having only one or 
a considerable number of lifts—makes the various details 
consequent on the application of the rope system to dif- 
ferent requirements, somewhat numerous. This number 
is added to by the circumstance that the ropes, as de- 
scribed later, may be arranged in single, double, or higher 
purchase. 

It is proposed to allude to four typical cases of gas- 
holders constructed or enlarged on lines varying according 
to the circumstances existing in each instance. Of the 
four cases, only one is that of anentirely new holder. The 
three others, in varying degrees, are examples of additions 
to existing holders—viz., by the alteration of a single into 
a three-lift holder, the columns being removed and the 
holder worked entirely on ropes; by the addition of two 
lifts to an existing two-lift holder, the columns remaining 
Practically without alteration ; and by the addition of two 
lifts to a two-lift holder, the columns being increased by 





the height of one lift, and the inner lift rising above the 
columns and working on the rope system. The cases in 
which holders have been altered on the lines last mentioned 
—i.¢., by the application of the rope system to one lift 
rising above the columns—are somewhat numerous ; but 
the instance more particularly referred to here is that of 
the four holders at Nottingham, the capacity of which has 
been practically doubled by Mr. Chester in this manner. 
The following are the approximate dimensions of the 
above holders: Mr. David Terrace’s three-lift 180 feet 
holder, without columns, at Middlesbrough. Mr. Tully’s 
three-lift 50 feet holder, without columns, at Sligo. Mr. 
T. O. Paterson’s four-lift 160 feet holder, at Birkenhead ; 
the two inner lifts rising out of the columns. Mr. W. R. 
Chester’s additions of two lifts to each of four two-lift 
holders, at Nottingham. 

The Nottingham holders have played an impoftant part 
in the introduction of this system of gasholder extension. 
At the same time, it is open to question, especially in view 
of recent experience, whether this hybrid method of 
enlargement takes full advantage of the usefulness of the 
rope system as a means of securing stability when two 
lifts are added. 

It will, perhaps, be interesting very shortly to examine 
the support supplied to the inner lift of the 120 feet holder 
at Nottingham, and the approximate strain that may be 
brought to bear on the ropes; and also the weight of the 
carriages in the alternative scheme that might have been 
adopted. The number of ropes employed on the top lift 
is eight ; and taking the wind pressure on half the exposed 
side of the lift at 30 lbs. per foot (which is probably much 
in excess of the possible amount, as will be further sug- 
gested later), the strain exerted, if all were taken up by one 
rope, at the extreme diametrical distance would not exceed 
2°2 tons, whereas this amount would have to be increased 
to 22 tons to break the rope. It is therefore clear that 
eight ropes are not required, and that four would be suffi- 
cient to meet all contingencies. 

The design employed in the construction of the box- 
pulleys in the cup round which the rope passes, is shown 
in fig. 1; and it is obvious, from the manner in which 
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Fic. 1. 
the pulley is confined, that it isan impossibility for the rope 


to leave the groove. In the case of all the rope-guiding 
pulleys, the grooves are particularly deep. As a matter 
of fact, there is no more necessity to provide extra ropes 
in case one or more should get out of order, than there 
is to erect an excessive number of columns for a similar 
reason. In either case occasional inspection is all that is 
required. The tendency to take excessive precaution is 
not, under the circumstances, surprising. It, however, 
causes the means adopted to compare less favourably than 
they otherwise would with other methods. If the new 
added lift were not fitted in this manner, it might be 
supplied with carriages on the top curb. These, when 
the holder is fully inflated, are neither ornamental nor 
useful, whatever they may be at other times. To carry 
out this design on the holder in question, 4 tons 16 cwt. of 
carriages would have had to have been supplied. These, 
twelve in number, would have reached out from the 
side of the holder a distance of 5 feet, like so many 
iron gibbets; and the fact that the people of Nottingham 
are not called upon to have in their midst four lofty 
structures similarly decorated, is a matter for thankfulness 
which, it is to be regretted, will never be appreciated at 
its full value. 
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The gasholder at Birkenhead already referred to, is 
160 feet in diameter, of four lifts, each 30 feet deep. Two 
lifts remain within the original columns, and two rise 
above. Unlike those noticed at Nottingham, which are 
typical of several others, this holder is unique. The 
adoption of this design was a wide departure from previous 
practice; and it is highly satisfactory that Mr. Paterson’s 
enterprise has met with perfect success. The fact that 
the existing columns are sufficiently substantial to meet 
any added strain brought to bear upon them by the in- 
creased size of the holder, is not the only point requiring 
attention in additions of this description. It is obviously 
not sufficient to be satisfied of the ample strength of the 
columns, and simply insert two inner lifts, in order to 
safely convert a two-lift gasholder into one of four lifts. 
From a casual observation of the two lifts rising without 
support from the columns, it might be inferred that there 
must be considerable danger that the third lift would not 
always work in a level position, with so much ‘top 
hamper,” to use a nautical expression. This observation 
would doubtless have been proved true in practice, were 
not due precautions taken. 

Diagram No. 2 annexed gives the holder in outline ; 
and a brief consideration of it shows the tendency there 
must be for the third lift to get out of level under the 
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pressure of the wind. A 30 lb. gale is assumed to be equal 
to 62 tons on the two inner lifts acting at A; the fourth lift 
not having cupped on to the third lift. The tendency of 
the wind on the three inner lifts is to drive the holder 
against the lee columns, with a pressure of 78 tons, and at 
the same time to reduce the roller pressure against the 
guides on the windward side. This naturally has a 
tendency, especially when the holder is being inflated, to 
cause it to dip on the lee side, and torise on the other side. 
This may take place to such an extent as to cause an over- 
flow of water, and consequent uncupping. Although 
irregular movement is met by the lateral resistance of the 
fourth lift at C, the strains may be so great as to overcome 
the only comparative rigidity of the structure. If the 
resistance at B and C, as denoting the points of support on 
the upper and lower portions of the third lift, are not 
absolutely rigid, the lift must leave its horizontal position. 
In the present instance, the pressure brought on these 
points is so great that, without any doubt, the third lift 
would not work safely if left to rely solely on the support 
supplied by the carriages alone. The 62 tons of wind pres- 
sure on the two inner lifts act at a leverage of 30 feet 
above the point of support of the columns; and this in 
turn is only effective because of the resistance of the outer 
lift at C. Since this point is 30 feet below the point B, 
the outer lift would be called upon to resist the very con- 
siderable pressure of 62 tons. It is perfectly clear that, 
before the pressure could be sustained, the dip at B and 
the cup at C—not to mention the guides on the outer lift 
in contact with C—would spring, and fail to give the neces- 
sary support to the third lift. 

The parallelism of the third lift at Birkenhead does not 
rest solely on the support indirectly supplied by its position 
between parallel and vertical guides and its own indifferent 
rigidity. It is a very easy matter to continue the ropes 
responsible for the level working of the two inner lifts, and 
cause them to render assistance to the third lift. There 
are twelve ropes thus arranged. Both ends of each rope 
are attached to the dip of the outer lift ; and each in its 
passage passes under a pulley in the cup of the third lift. 
By this means, this point receives the best possible support 











—that is, a vertical support—to meet the force of the wind 
exerted in a precisely opposite vertical direction. In other 
words, a heavy gale, which at this point creates a down- 
ward and vertical force of 144 tons, is met by the resistance 
of the rope (one of twelve), itself equal to a resistance of at 
least 26 tons. It will be seen that the three inner lifts 
receive support from two sources when they are coupled 
together, that the support derived from the ropes is direct, 
and that supplied: by the columns dependent on the 
strength, rigidity, and accurate working of the third lift 
within the fourth. These are the essential features of this 
departure in gasholder enlargement. 

It is not in all cases possible to rely on the strength of 
the existing columns for support of a holder, when its 
capacity has to be doubled. It is not every holder that is 
so well supplied in this respect as that at Birkenhead. 
There are no doubt many which, in varying degrees, 
would raise serious misgivings, if the existing supports 
were called upon in this manner to do more than double 
duty. It has to be remembered, in adding two lifts toa 
two-lift gasholder, that, while the area is doubled, the 
height is increased in the same proportion; with the result 
that the strain to be met is practically quadrupled. This 
brings up two issues: Either it is safe to add the lifts, in 
which case the columns were originally much stronger 
than necessary ; or it is dangerous to quadruple their work, 
if rightly proportioned to present requirements. 

In the present position of knowledge, there must be 
many cases in which it would be difficult to come to a 
decided opinion. In some cases, the problem is compli- 
cated by the question as to how far the addition of extra 
girders and diagonal bracing will add strength to the 
original design. In a large holder, the angle formed by 
three adjacent columns is so large that it would seem that 
the girders and bracing connecting the middle column with 
the other two, must be of questionable value, owing to the 
flatness of the angle. If, therefore, the strain to be met is 
seriously greater, can this means of obtaining increased 
strength be relied upon? ‘To add to the height of the 
columns is obviously an expedient that is worse than use- 
less, since it increases the strain on the existing column 
shafts, and is unnecessary, seeing that it has been abun- 
dantly proved that the cylindrical body of the holder 
is sufficiently strong to be able to dispense with support 
aloft, and that therefore an increased height of columns is 
not required for the support of the higher portion of the 
holder. In a case where there is a doubt as to the strength 
of the column support, it is always practicable to use rope 
support in conjunction with the columns. 

If there are as many as five lifts in the holder, it would 
be probably best to connect the two outer lifts to the 
ground with a separate series of ropes, in a manner resem- 
bling that employed on the outer lifts of the Middlesbrough 
gasholder. The question of dividing the work between 
the two systems must not be overlooked ; for it is obvious 
that the object of the application of the ropes will hardly 
have been attained if they only come into operation after 
one or more columns have been cracked through excessive 
strain. As a matter of precaution, it is easy to so adjust 
the carriages working against the column guides that, 
under normal conditions, they will bear somewhat lightly ; 
and without movement no serious increase in pressure can 
take place. Although this may be done, it is not a matter 
of great importance ; seeing that in most instances, owing 
to the proportions of the holder, the ropes are in a better 
position to take the weight of the wind than are the 
columns. In the case of Birkenhead, for example, while 
the columns give cantilever support at 60 feet from 
the surface of the water, the ropes act at practically 
80 feet from the centre, and would therefore have an 
advantage in leverage in the proportion of 4 to 3. For 
this reason, any slight movement is more pronounced at 
the point of application of the rope system than at the 
point of resistance of the columns, and therefore more 
readily checked. ; 

If rope rigging of sufficient strength to meet all strains 
is applied to the holder—as in many cases could be easily 
done, with little or no additional expense—it is a matter 
of questionable utility to keep the columns and the girders 
in position. Possibly it will not be long before the course 
is more generally adopted of disposing of them for what 
they are worth as old metal, and, in some degree, in this 
manner meet the expense of enlarging the holder. 

This brings under notice the third of the holders already 
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enumerated—viz., that of Sligo. In this case, the original 
so-feet single-lift gasholder has been made into a three- 
lift one ; and of the original structure only a portion of the 
crown and the outer lift remain—the columns having been 
removed. This was the first three-lift gasholder con- 
structed on the rope system; and is an instance in which 
each individual rope traverses the whole three lifts of the 
holder from side to side—that is to say, there is only one 
set of six ropes. The holder has worked ever since the 
commencement with perfect regularity, and to the satisfac- 
tion of everyone concerned. 

It has a rather striking appearance, inasmuch as it is 
somewhat higher thanitsdiameter. The two outer lifts are 
provided in each case with six light channel-guides, which 
prevent any tendency to rotary movement on the part of 
the holder under the influence of a high wind. It is also 
interesting to mention that this is probably the first holder 
which has automatically registered the force of the wind 
against its sides. The amount of information at present 
to hand is not very great; but it is hoped that, in the 
course of time, Mr. Tully will be able to give further 
figures. The method carried out by Mr. Tully has been 
to remove from contact the carriages on the tank coping, 
which bear against the exterior guides on the outer lift, 
and at the same time to fix a pointer actuated by the com- 
pression of the spring which is fixed in connection with 
the bolt at the end of each rope; and this pointer auto- 
matically registers the extra compression due to the wind. 
These data having been obtained, it is then an easy matter 
to compress the spring to the same amount by known 
weights. 

The results obtained are certainly remarkable ; and, as 
far as they go, they render the question of the power of the 
wind on a gasholder one of almost greater perplexity than 
ever. The holder being fully inflated at the time when a 
westerly gale of exceptional severity was blowing over the 
whole country, and to a special degree on the west coast 
of Ireland, Mr. Tully found that the compression of the 
spring attachment indicated a weight of 8 cwt. This on 
two out of the six ropes represented the total support of 
the holder; it being very free in the guides at the time. 
It has to be remembered that each rope takes a turn 
round a pulley on the bottom curb; and for this reason 
the 8 cwt. is represented by 16 cwt. on the pulley. Taking. 
the height of the holder, the amount of support given, and 
its distance from the centre line, it is possible to measure 
with some accuracy the weight of the wind. Taking half 
the area of the windward side, a wind force of only 
2'6 lbs. per square foot is required to produce the result. 
There is no doubt but that at the time the force of the 
wind was equal to at least 20 to 30 Ibs. per square foot on 
a flat surface. It therefore appears that either the wind 
does not exert a great force over anything like so large a 
portion as half of the exposed side, or that, if it does, it 
has a counteracting influence in the form of a back eddy 
against the lee side. It will be seen that, although there 
was a very high wind at the time, the weight of the wind 
against the holder was very much less than that given in 
the text-books on the subject. 

It is somewhat remarkable that much the same figure is 
arrived at by Mr. Irminger, of Copenhagen, in the case of 
a very different holder, and in a test carried out in a very 
different manner. It is briefly as follows: Mr. Irminger’s 
holder was 120 feet diameter by 24 feet deep. The 
holder, being otherwise free from support, was held in a 
heavy gale for half an hour by a single vertical rope 
attached to the top curb. It rolled up and down to the 
extent of 3 inches, and ultimately broke the rope, which 
was found, when tested, to have a breaking strain of 
870 lbs. The result of this test, worked out on the 
same lines as the Sligo experiment, gives the value of 
the wind as something less than 3 lbs. per square foot on 
half the area of the exposed side of the holder. Seeing 
that the holder is only 24 feet high, it is hardly correct to 
take the centre of action of the wind at a point so near the 
ground as 12 feet. If this is slightly raised, the result of 
3 Ibs. per square foot, will still more nearly approach the 
2°6 lbs. arrived at by the Sligo holder. 

These two tests are very suggestive ; and it is much to 
be hoped that, with the increased use of holders resem- 
bling that at Sligo, it will not be long before there is a 
much larger amount of data on which to form a decided 
Opinion as to whether or not the figures at present given 
by various authorities are, or are not, much too high. 





The fourth, and last, holder to be mentioned is that of 
Middlesbrough. The details of the gasholder at Middles- 
brough may be introduced by remarking that Mr. Terrace 
has successfully established, on a naturally bad foundation, 
a holder 184 feet in diameter, with three lifts 30 feet deep, in 
a steel tank which is placed on the surface. The tank of the 
adjoining 160 feet gasholder was constructed at immense 
cost, owing to the treacherous nature of the ground. 
A comparison of the expenditure on the two holders pre- 
sents a striking illustration of the varying cost at which 
storage can be procured. The gasholder of which the 
dimensions have just been given is by far the largest 
columnless holder in existence. This is not its only 
feature of interest, inasmuch as the ropes themselves are 
applied in a manner hitherto unadopted, and which com- 
bines several advantages by giving greater power to each 
separate rope. 

Until the adoption of the new method, the function of 
the grooved wheels has merely been to change the direction 
of the rope, and not to secure additional power in the 
manner now introduced in the Middlesbrough holder. 
Diagrams Nos. 3 and 4 show the difference between the 
two. In following the traverse of the rope and effect on 
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the holder, it has to be borne in mind that each rope gives 
support in one direction only. Referring to the diagrams, 
it will be seen that the ropes shown give support only if 
the disturbing force,is exerted in the direction shown by the 
arrows. At least three ropes are therefore necessary. It 
will be seen, on referring further to diagram No. 3 (illus- 
trating the ordinary method), that a check toirregular move- 
ment in one direction of a practically absolute character is 
secured, since the variation can only be to the extent of half 
the slack in the rope; it being clear that any slack is drawn 
upon at the same time by the rope on the lee and windward 
sides of the holder. It also follows, from the training of 
the rope, that no failure can take place until the weight on 
the pulley fixed to the bottom curb is double the breaking 
strain of the rope. Diagram No. 4 is a supposititious 
case, elaborated to show with greater clearness the 
differences between the two methods. This illustrates 
the use of a series of pulleys or sheaves, and the great 
power to be obtained by their use. In this case, any 
slack in the rope is divided by eight. The holder can 
only move out of the horizontal if the disturbing force is 
from the right to this fractional extent ; and breakage of 
the rope can only take place when the weight at A is 
eight times the breaking strain of the rope employed. 

It must be further pointed out, at the risk of failing to 
make clear a point not easy to explain by descrip- 
tion only, that a rope has a varying effectiveness in 
different cases. A single rope, when trained so that its 
ends are attached to the tank at a quarter of the circum- 
ference apart (diagram No. 3) is effective only up to its 
breaking strain, since one point of its contact with the 
holder must be neutral if the other is fully effective. If 
the points of contact with the holder are separated by the 
diameter of the holder, both points are fully effective; and 
the rope may be regarded as holding down on one side and 
up on the other, or as able to support a weight equal to 
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twice its breaking strain on the pulley on the bottom curb 
round which it passes. 

This is equally so in the case of the multiple power 
arrangement. In diagram No. 4, if the ropes shown 
passed to a neutral point, the effectiveness of each would 
be eight times its breaking strain. If, however, they are 
taken to be part of the same rope, and the points on the 
holder to be diametrically opposed, this effectiveness of 
the rope is sixteen times its breaking strain when the 
direction of the overturning force is such as to bring it 
into operation. 

The question of slack in the rope, and the division of it, 
is only mentioned to show that the control of the ropes on 
a holder is brought into play instantly with the necessity 
for its services; the ropes allow of practically no irregular 
movement. Reference has been made to the compression 
springs, which keep a constant tension on the ropes. The 
term “slack” can only, in any case, be used in a compara- 
tive sense. 

The chief advantage of the multiple system of roping, is 
that it renders it unnecessary to traverse a superabundant 
number of ropes over the two inner lifts of a three-lift 
holder, in order that the outer lift may be supplied with 
the additional support that its position demands. The 
same applies to the outer of two lifts, as in the Middles- 
brough holder, where the twelve ropes crossing the crown 
are given the value approximately of twenty-four on the 
second lift, and are effective up to four times their break- 
ing strain. 

Before leaving generalities for details, a few words may 
be devoted to the subject of friction in working. The 
question of comparative slackness, or a high degree of 
tension, in the ropes has little influence on the amount of 
friction. It is possible to conceive a pair of opposing 
ropes strained almost to breaking point, between which 
the holder remains free to move with no appreciably 
greater friction than if the same ropes were comparatively 
slack. The friction involved in the working of a rope- 
guided holder is very small. The weight of rope employed 
on the support of the inner lift of the large holder at 
Middlesbrough is approximately 1 ton, and is carried on 
easily-turning wheels. The power required to effect the 
transference of the rope across the crown is very slight, 
since the rise of the holder carries up the rope, and at the 
same time supplies the length required to meet the give- 
and-take between the two sides. It is not possible to 
determine what this amounts to; but probably it is much 
less than when ordinary carriages work with any con- 
siderable pressure up the guide of the columns. Since the 
effect of the gale is merely to increase the pressure on the 
journals of the grooved wheels, the friction can only be 
increased to a very small extent from this cause. 

Through the kindness of Mr. Terrace, two pressure 
diagrams are produced—one showing the irregularities of 
pressure given by an ordinary holder, and the other by the 
rope holder. Besides being generally interesting as read- 
ings of the behaviour of holders in stormy weather, they 
furnish a valuable commentary on the question of the 
friction in the working of a large rope holder. The two 
diagrams are far from being taken under the same con- 
ditions. Diagram No. 5 is that given by a 160-feet holder 
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VARIATIONS IN PRESSURE BETWEEN II A.M. AND 3 P.M. 
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with standards ; the total height of the holder, when fully 
inflated, being 58 feet. The diagram was, moreover 
taken on the town side of the governor, and half a mile 
from the holder. Diagram No.6 was taken on the inlet- 
pipe close to the holder, which was a three-lift one, fully 
inflated to a height of 120 feet above the ground-level. 
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VARIATIONS IN PRESSURE BETWEEN 6 P.M. AND IO P.M. 
on Sunpay, Nov. 10, 1895, wiTH WiRE-Rope-Guipep 
GASHOLDER. 


The conditions being known, the readings of the 
diagrams can be compared; and they in some degree at 
least show the behaviour of the two holders. They 
clearly indicate that the ordinary holder was affected 
by the wind to a considerable extent, while the rope 
holder was less affected under similar circumstances, 
although under much less favourable conditions. It 
appears from the diagrams that the extreme variation in 
pressure given by the smaller holder with standards 
amounted to 54-1oths of an inch of water—and this in the 
gas-main, after gas had passed through the governor, 
and the full effect produced by the holder had probably 
been to a great extent modified. The extreme variation 
given by the three-lift rope holder on the night of Nov. 10 
was only 44-1oths, though this was a very stormy night, 
which compared with the reading from the ordinary holdex 
is highly satisfactory. 

It will have been noticed that these readings of the 
two holders do not refer to the same date. It was, how- 
ever, possible on the last occasion to compare the action 
of the old and new holders under the same atmospheric 
conditions, though no pressure-register could be taken of 
the former. This showed that there was a decided ten- 
dency in the older holder to depress on the lee side, but 
that there was no perceptible movement in the large rope 
holder. The reason for the former may probably be found 
in the fact that the force of the wind raised the friction of 
the rollers on the lee side to a maximum, at the same 
time reducing that on the windward ; thus offering unequal 
resistance to the imprisoned gas. In the rope holder, this 
is absent ; the support or restraining influence being ver- 
tical in its action both on the lee and windward side, and 
correspondingly drawn upon under the action of the wind, 
and producing a state of equilibrium. In other words, in 
the case of the ordinary holder the friction of the rollers 
grinding up the column-guides, holds that side of the gas- 
holder down to some extent; but with the columnless 
holder, the rope passing round the pulley on the lowest 
portion of the holder holds it up. 

The question then arises as to what causes the differ- 
ences in pressure shown on the diagram, seeing that there 
was no increase or decrease of the contents—the inlet and 
outlet pipes being sealed. The suggested answer is 
that the wind, meeting the resistance of the holder, brings 
pressure to bear on the gas, and to a fractional extent 
flattens the side exposed to the wind; temporarily lessen- 
ing the capacity of the holder. This causes the holder to 
rise vertically an inappreciable amount; bringing into play 
momentarily the friction caused by the movement and the 
consequent increase of pressure. The diagram further 
shows that no greater pressure, measurable by the gauge, 
is given by the inner lift when rising than when standing ; 
but when the middle and outer lifts are inflated, the greater 
pressure given when rising, as compared with a stationary 





condition, is ;3,ths and ;4,ths of an inch of water. The 
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increase in the case of the second and third lifts is doubtless 
greatly due to the existence of a larger number of vertical 
guides in those lifts; whereas the inner lift has 36 carriages 
on the cup, travelling in a corresponding number of guides 
on the inside of the second lift. This lift and the outer one 
have 36 guides on the outside of the lift ; and it is to the 
existence of these two series that a great proportion of the 
friction is to be attributed. 

The fact alone, that the_rope arrangement has been abun- 
dantly shown by the holders in work to be capable of 
securing parallel movement of the lifts of the gasholder, 
does not entirely dispose of the question, as there is no 
single formula for applying the rope system in practice. 
As a matter of fact, there are more variations possible in 
the details of the arrangements to be made in the adapta- 
tions of the system than is the case with any other means 
of gasholder support ; but it is not proposed to enter into 
the many possible combinations. From the nature of the 
method employed, it is easy to estimate accurately the 
support that is provided by the ropes, and to determine the 
point of application and the direction of the strains 
induced by the support. Besides being satisfied that the 
ropes are strong enough to meet any possible strain, the 
ability of the holder to resist the wind pressure without 
distortion must also be considered. 

The sufficiency of the ropes on the Middlesbrough 
holder may be referred to fora moment. The holder con- 
tains 2} million cubic feet of gas; and the top curb is 
120 feet high from the ground-line when the holder is fully 
inflated. At first glance, it might appear somewhat risky 
to entrust so large an erection to the sole support of 
the wire ropes. It will, however, be seen from the follow- 
ing remarks, that this apprehension is not grounded on 
the true state of the case. 

The number of ropes used in the support of the outer 
lift is 36—18 of which pass round pulleys fixed to the 
bottom curb, and 18 are similarly connected with the dip 
of the outer lift. Each of the 18 ropes has a breaking 
strain of 18 tons, and is placed in double purchase. There 
are also provided 24 tank-guides, and 36 guides on the 
outside of the outer lift, with corresponding carriages on 
the top of the tank. It will therefore be seen that the 
holder, during a portion of the rise, is securely held by 
both guides and ropes, but that when it approaches full 
inflation, the ropes alone can be relied upon. The ropes on 
the outer lift are arranged differently from those that 
control the second lift, inasmuch as, instead of extending 
from the extreme windward to the extreme leeward of 
the holder, they traverse only about a quarter of its 
circumference. In this way, the holder is held down on 
the windward side, because the rope passes to a neutral 
point a quarter of the circumference off, where it passes 
under a pulley on the bottom curb. The corresponding 
rope at the far, or leeward, side of the holder, after passing 
under and supporting the bottom curb, traverses a quarter 
of the circumference of the holder along the tank top; and 
in its turn passes round a pulley on the dip at this neutral 
point, and down again to the tank side, where it is 
fastened. In this manner, the function of one rope pass- 
ing over the crown is taken up by two ropes, each passing 
round a portion of the circumference. 

This arrangement for the control of the outer lift of the 
holder when fully inflated has acted in a perfectly satis- 
factory manner; but it is a matter for future experience to 
decide whether it is, or is not, the simplest arrangement 
for controlling a large three-lift gasholder. The two of 
the 36 ropes alluded to are thus able to afford support 
to the holder, to the extent of 72 tons—the one holding 
the outer lift down with a power of 36 tons on the wind- 
ward side, while the other is capable of supplying the 
bottom curb with the same amount of support on the lee- 
ward side. 

If the estimated force of the wind is taken as 30 lbs. per 
square foot over half the area—although, as shown by the 
experiments already mentioned, the area upon which a 
high pressure is exerted is without doubt very much less 
—it appears that these two ropes would each be strained 
to about 13 tons, or two-thirds of their breaking load. 
This, however, is far from being the actual state of the 
case, inasmuch:as, owing to the number of the ropes, four 
ropes holding down on the windward side and four sup- 
porting on the leeward side are in almost as good a position 
as the two suggested. That is to say that, while the two 
ropes exert their power at 93 feet from the centre line of 





the holder, when four ropes on each side are taken into 
account instead of one, the mean distance from the centre 
line is only 6 feet less. It will therefore be seen that, 
approximately, the 13 tons above mentioned is divisible 
among the four ropes; and when it is considered that the 
force of the wind was probably taken at much too high a 
figure, it will be seen that there is a very large margin of 
safety in the rope support supplied to the gasholder. The 
important consideration of so applying the support that 
the holder may not be distorted thereby, has been met by 
affixing the pulleys which convey the rope support to the 
holder to the strong vertical posts which connect the 
bottom curb with the dip-plate ; and in no case has any 
fitting that has to carry a strain been fixed to anything 
but the strongest portion of the ironwork. 

It is perfectly clear that rope support of almost any 
strength can be supplied to meet the requirements, what 
ever they may be, of a holder even of the large size of that 
at Middlesbrough. The important consideration, there- 
fore, only remains whether such a holder is sufficiently 
strong in its construction to resist the full force of the wind 
without injury. No attempt will be made to decide this 
from a mathematical point of view ; and it is believed that 
the following general remarks will carry more conviction 
than a mass of figures, even if they were forthcoming. As 
far as practical experience is of value, it points to the fact 
that there need not be any apprehension on the score of 
strain ; not the slightest indication of this has been seen in 
any of the many holders at work. 

To refer more particularly to the gasholder at Middles- 
brough, this holder is 184 feet in diameter and nearly 
go feet high, when fully inflated. It is, in fact, a vast iron 
cylinder, rendered rigid by the gas imprisoned at a pres- 
sure of 30 lbs. per square foot. It is obvious that distor- 
tion implies the loss of its true cylindrical form; and in 
order that this may take place, the pressure on the gas 
inside—already equal to 30 lbs. per square foot—must be 
increased. But besides this, the bottom and the top curb 
are retained almost unalterably in a circular form, owing 
to their position; so that any departure from the true 
cylindrical shape must take place after the resistance of 
these two influences has been overcome, or in spite of 
the fact of the curbs remaining a true circle. When it is 
remembered that the distance between these two circular 
portions is less than half the diameter of the holder, it is 
clear that distortion in the short intervening space is 
almost impossible, The fact that the holder is held up by 
the crown, which forms a lid or end (as it were) to the 
cylinder, causes the departure of the top curb from the cir- 
cular form to be a matter almost of impossiblity—more 
especially since the influence of the gas on the sides 
of the holder is also in the direction of the formation 
of a true circle in an exactly opposite direction to that 
exerted by the iron sheeting of the crown. The restrain- 
ing influence of the tank, which encircles the bottom curb, 
renders the conception of its elongation in any direction in 
the highest degree difficult. With the top and bottom of 
the vessel circular, immense strength is given to the whole 
structure. 

Combined with the strength due to inflation, and the 
essentially circular form of the top and bottom curbs, there 
is the strength of the ironwork used in the construction of 
the cylinder to be relied on. In the outer lift, there are 
18 chief vertical stays, besides 18 lesserones. The former 
are composed of 12-inch flats, stiffened by four strong bulb 
steelangles. These are connected together at the top and 
to the curb at the bottom of the lift, and also down the full 
length, by a bay of sheets. This girder web of sheeting is 
strutted out by the imprisoned gas. The structure appears 
to be well calculated to resist a transverse strain. It may 
be taken that three bays thus united are in an excellent 
position on each side of the holder, in line, as it were, with 
the wind’s direction, to prevent any lateral movement. 
Quite apart from other considerations, the iron framework 
of the holder, with the strong vertical posts uniting the 
heavy iron girders of the top and bottom curbs, and all 
connected together with the iron sheeting, form no bad 
cantilever structure; and when it is remembered that the 
form is circular, and inflated to a pressure of 30 lbs. per 
square foot, it is not easy to conceive that the heaviest gale 
could have any effect on a cylinder of such colossal pro- 
portions, and weighing 350 tons. ek. 

In yet another, and a final, reference to the holder at 
Middlesbrough, it may be pointed out that the weight of 
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the standards that would be employed were ropes not used 
would be about 200 tons. A comparison between the 
weight of the holder and that of the standards is instruc- 
tive in connection with the present question as to whether 
the holder has enough structural strength of its own to 
resist the force of the wind. According to accepted 
practice, it has not sufficient strength, and needs that 
supplied by the guide framing. It is, however, pretty 
clear that the holder has not received full justice. While 
the Middlesbrough holder weighs 350 tons, and the pro- 
posed standards 200 tons, the former weight is employed in 
the construction of one central column half as high as it is 
wide; the latter in 18 surrounding posts, tied together by 
light girders and diagonal bracing. The former is carried 
and formed into a rigid whole by the confined gas; while 
the latter has to support its own weight, and in comparison 
is decidedly loose-jointed. 

The design of standards here cited is by no means light, 
if compared with designs in use, and to an increasing 
extent adopted at the present time. Looked at in the 
light of this comparison of weights, the suggestion that the 
light iron tracery which surrounds the rigid boiler-like 
forms of so many gasholders is there to give assistance 
to the holder by preventing distortion, strikes the mind 
as almost absurd. If it is there merely to assist the 
holder in rising to its full height, and to support it when 
there, that is an entirely different matter, and is merely 
another way of doing that which can be done more cheaply 
by using wire ropes. Would it not be better to incor- 
porate the weight of iron in the standards in the body of 
the holder, rather than distribute it in a separate erection, 
if the holder is not deemed sufficiently substantial ? 

If the question is examined for a moment more in detail, 
it will be seen that in either case of the holder or the 
standards, the wind strain is brought down to the ground 
through the lower portions of the respective structures. 
In posts so light as those frequently made, the diagonal 
ties are largely relied on for the transmission of the strain 
to the foundations. If the bottom lift is compared with 
the bottom tier of standards, it is seen that there is a very 
much greater section of iron in the side sheets between 
the vertical stays than in the wind ties between the 
standards ; and whereas the sheets are always taut, the 
wind-ties in warm weather are very frequently somewhat 
loose. The cups and dips, which exist in the form of a 
girder connecting the vertical posts, weigh twice as much, 
and owing to their curved form are probably stronger for 
their weight, than the girders between the standards; 
while the vertical stays are double the number of the 
standards, and carry no load. This leads irresistibly to 
the conclusion that the outer lift of a large holder, such 
as that at Middlesbrough, is an immensely strong cylin- 
drical structure, and one that, owing both to its form and 
the amount of iron used in its formation, compares, for 
rigidity, very favourably with the posts with which it is 
commonly surrounded. 

Sufficient has, perhaps, been said to emphasize the con- 
tention that the holder has a claim to be considered a 
structure of great strength. Had a large and weighty 
gasholder feelings, it might justly be aggrieved that its 
reputation rested solely on the ‘“ whipper-snapper ”’ posts 
surrounding it, and that its structural weakness was 
deemed to be such that collapse would inevitably result 
without their support. The Great Pyramid would doubt- 
less have the same sentiments did it find that it had been 
considered advisable to set up a row of date palms round 
it, to break some of the force of the wind. The aim of this 
paper will have been achieved if, without dogmatizing on 
the subject of rope gasholders, it is found to include details 
and theories of any interest regarding them. 


Discussion. 


Mr. D. Terrace (Middlesbrough), said, as he had put 
up one of the largest holders of the construction referred 
to, he might be expected to say a few words on the paper. 
So far as the holder was concerned, it had not given the 
slightest cause for anxiety ; and it answered all the tests 
most satisfactorily, even in a very high wind. The tank, 
however, since it was filled with water, had been settling 
at the rate of about 3 inch per week. But provision was 
made for this by having the inlet and the outlet pipes 
articulated. The settling had been anticipated, because, 
in making the exploration holes before putting in the con- 
crete foundation, they found they were first on a 5-feet bed 








of hard clay, and then running sand. It was therefore 
only to be expected that the holder itself would sink, 
especially with a weight of 30,000 tons, or equal to 30 cwt. 
per square foot of surface. It was still sinking slightly, 
but it would probably come to a standstill as soon as the 
water in the ‘‘ sponge” had been pressed from it. With 
regard to the force of the wind, he could not altogether agree 
with Mr. Pease in the assumption that the fluctuations in 
pressure were due to simple force. He thought they were 
due to gusts, causing jerks in the pressure, rather than to 
absolute pressure on the side of the holder containing gas. 
With respect to the cost, so far as he knew, this holder 
had been the cheapest in construction it was possible to 
conceive. The concrete foundations only cost about 
£1 15s. per 1000 cubic feet held. The steel tank itself 
cost about £3 10s. per 1000 feet ; and the holder, £3 tos, 
So that the entire 2} million holder, including tank and 
everything, was constructed for £7 per 1000 cubic feet. 
He need only add that they had every confidence in the 
holder working satisfactorily. Naturally, to begin with, 
they had some hesitation, being a new thing ; but having 
had experience of it now, they were entirely satisfied. 

Mr. W. H. Y. WEBBER said that all who had followed 
the reading of this most striking paper must agree that 
the author had laid the whole gas industry under very 
great obligations to him by his ingenuity and perseverance. 
It was one thing to bring out a promising or clever-looking 
scheme, and quite another to stick to it, and year by year 
to apply it in practice, and demonstrate its efficiency in 
the way Mr. Pease had done. The paper showed really 
the progress which the wire-rope system of guiding gas- 
holders had made in that gentleman’s hands; and it 
proved how thoroughly capable he was to work out the 
system in a way which would give satisfaction to all who 
might take his advice in connection with this matter. It 
was impossible for anyone, even with the paper in his 
hand, to follow Mr. Pease through the detailed investiga- 
tion of the precise operations of the various ropes, of 
which he was such a complete master. There used to be 
a striking exhibition in which a conjuror, being very care- 
fully lashed with ropes in all sorts of ways, and apparently 
most securely tied up, managed to slip out in a remarkably 
short space of time. But Mr. Pease had shown how he 
could do exactly the reverse. He could apply a few ropes 
to a gasholder in such a manner that it could not, by any 
possibility, get out of guiding, even under the compulsion 
of the strongest wind that could blow. The paper confirmed 
him (Mr. Webber) in an idea which he had entertained 
for many years, and which he turned over a good deal in 
his mind before introducing this subject to the Institute 
in 1887—-namely, that up to the present time they had 
only the very vaguest idea of the work the guide-framing 
of a gasholder really had to perform. He was not at all 
surprised to hear that the particular tests applied at Sligo 
showed that the pressure of wind on the gasholder, as far 
as could be seen, amounted to very little, for he had long 
been convinced that if a gasholder could be made to hold 
itself up against its own top-heavy nature, it did not 
matter what the wind could do to it. If they had a 
gasholder, on the wire-rope or any other system, which 
could be safely inflated at any time during the calmest 
weather, they could sleep perfectly contented during the 
heaviest gales—provided, of course, that nothing gave way. 
The remark that the time had come when the utility of 
the fixed vertical guide-standards of gasholders must be 
reconsidered, was one he fully agreed with. The paper 
marked another stage in the development of this most 
interesting and important subject ; and probably hence- 
forward they would see gasholder framing gradually 
dwindling, until eventually he had not the slightest doubt 
that those who were alive twenty years hence, and took an 
interest in such matters, would find there were hardly any 
fixed gasholder standards in existence. If they did no 
good, what was the use of keeping them? Why should 
they encumber the ground? If one knew how much 
strength he ought to put in the guide-framing of a gas- 
holder, he might tie it up or prop it up; but it was 
impossible always to satisfy oneself that a mere prop was 
acting as it should do. It might act to-day and not to- 
morrow. With rope gearing, however, they could always 
satisfy themselves that it was holding properly. When the 
paper came to be studied, they would see more and more 
the force of the argument that the light iron guide-tracery 
to which they were accustomed really partook of the 
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nature of a structural joke; and when the author asked 
whether it would not be better to put the weight of iron now 
used in the standards into the body of the holder, rather 
than distribute it in another direction, he (Mr. Webber) 
said emphatically “Yes.” The top curb and the top of the 
holder were very strong. The bottom curb of the holder 
was its weakest point; and in order to make holders 
perfectly secure on any system, it was necessary above 
all things to make proper use of the lower curb. It must 
be in the form of a strong girder; and the weight should 
be put there rather than into the standard uprights and tie- 
bars, which one could see flapping about in the least wind. 
The strength should be in the bottom curb and the vertical 
posts, and also in the cups and grips of the lower portion, 
and in the sheets, because decay was the greatest enemy 
of gasholders. Far more accidents happened through 
gasholder framings being blown down before the holder was 
inflated than afterwards. Asa matter of fact, it was the 
gasholder which held up the framing. There was a case 
of a most unfortunate collapse of this kind in one of the 
gasholders belonging to the East River Company in New 
York. If he remembered rightly, the framing was nearly 
finished, and before the holder was ready to be inflated, 
the whole thing was blown down; and it was to the great 
regret of the constructors that the holder was not up, and 
able to keep the framing in its position. He congratulated 
Mr. Pease on the forcible way in which he had put his argu- 
ment ; and as far as his (Mr. Webber’s) individual opinion 
was worth anything, it was distinctly upon the author’s 
side. He agreed with him entirely that the day of fixed 
guide-framing. was now past. Even as it was, the outer 
lift of a large holder was an immensely strong cylindrical 
structure ; and with a little addition to it—amounting to 
nothing like the weight of material saved by the abolition 
of the guide-framing—when systematically applied in the 
form of ropes, it was perfectly secure. He looked forward 
to an altogether new era in gasholder design and 
construction. 

_Mr. E. H. Mitrarp (Durham) said anyone who had 
given consideration to the wire-rope system of guiding 
gasholders would be perfectly satisfied as to the reliability 
of the structure. The real point was the decay of the 
holder. The only possibility of weakness, however, would 
be in the wear of the ropes at the water-line, where they 
were exposed to atmospheric influences—the nature of the 
ropes themselves exposing them also, to some extent, to 
deterioration by oxidation. He hoped Mr. Pease would 
make some remarks on this point, because he believed 
that trouble was already anticipated with regard to it. 

Mr. W. D. Cuitp (Romford) asked whether placing the 
guide pulleys and ropes between the several lifts would 
necessitate any reduction in the diameter of the lifts; 
thereby decreasing the storage capacity of the holder 
beyond what would be the case in the ordinary construc- 
tion with standards and carriages. Mr. Pease had explained 
the alteration in pressure to be due to a flattening of the 
sides of the holder of a weak construction—compressing 
the gas, and thereby raising the pressure inside the holder. 
But he (Mr. Child) had noticed on the diagrams that 
there was as much reduction as increase of pressure. He 
should like to have some explanation as to why the 
pressure was reduced below the normal as well as increased 
by the alteration in the shape of the structure. 

Mr. Isaac Carr (Widnes) said he had listened to the 
paper with a great deal of interest. When the subject 
of dispensing with guide-framing was introduced some ten 
years ago, it met with some adverse criticism; and ques- 
tions as to the stability of the structure were frequently 
raised. But, so far as the discussion had gone, not one 
word had been said in regard to the stability of columnless 
gasholders. To his mind, it indicated a great amount of 
Progress when gas engineers could so soon assimilate the 
notion of doing away with the columns. He had erected 
a very large holder on this principle ; and, in working out 
the details before accepting it, he came to the conclusion 
that, with a certain mechanical margin of safety, the 
condition of the columnless gasholder was precisely 
similar to that of one resting on solid ground. Of course, 
the mechanical margin must be sufficient to guard against 
any possible lateral stress that could come against it. 
This question of the mechanical margin was always a 
vexed one with engineers. As a rule, they were pretty 
severe on each other; and when one said he was not 
going to take any risk, but make pretty sure of his ground 





by keeping up his strength, some of his brethren were apt 
to stigmatize it as a margin of ignorance rather thana 
margin of safety. But in calculating this margin, the 
extraordinary effects of gales must not be overlooked. 
He knew, from looking over the records of the Observatory 
on the Mersey, that perhaps once in twenty years they 
had extreme local violence of wind, such as might not 
occur again in a whole generation. An instance of this 
had recently been witnessed in America, where the 
violence of the wind had concentrated itself in one 
particular spot. Happily, in this country, we were not 
subject to this sort of thing to the same extent. But it 
did happen. There was an enormous concentration of 
wind-power at some particular spot, which had probably 
never occurred there before, and never would do so again ; 
and this was a point which engineers required to keep in 
mind. He could not say he agreed altogether with Mr. 
Webber’s remark that a gasholder which was capable of 
being inflated at all would be self-supporting, and capable 
of resisting any lateral pressure that might come against 
it. The great point in the safety of all these structures 
was the fact of every stress being brought to the base. 
With a column gasholder, when inflated, the stresses 
came on the top of the columns, 60 or 70 feet high; and 
when one calculated the enormous leverage of overturning 
power put on the top of the framework, one could readily 
understand its extreme weakness, and how different it was 
where the forces in the columnless holder were all brought 
down tothe base. There was no question in his mind— 
and experience was now proving it everywhere—that the 
columnless holder was a great deal stronger than one with 
external framing. 

Alderman Mixes (Bolton) said he was not going to 
attempt to argue this question with Mr. Pease; but he did 
urge that something should be done to make gasholders 
a little less hideous and rather more “‘ eyeable” than they 
were at present. 

Mr. G. PETTIGREW (Gateshead) said that he adopted the 
columnless gasholder some years ago, and he had found 
it work most satisfactorily. He would only ask Mr. Pease 
to explain how it was likely to be affected by snow and 
frost. He found, especially in times of snow, the holder 
had to be carefully watched. Of course, this was the 
same with a holder on the ordinary system ; but it was a 
point worth careful consideration. The ropes coming out 
of the water wet were met with the frost ; and he should be 
glad to know if there were any means by which this difficulty 
could be dealt with. He had been consulted by one gentle- 
man who intended to put up a new gasholder to increase 
his present storage; and he (Mr. Pettigréw) advised him 
to adopt the columnless system because, having watched 
it, he found it worked much more satisfactorily than the 
old one. His holder had two lifts; and he was much 
more satisfied with its action in the wind than one con- 
structed on the old plan. 

Mr. H. Tosey (Malton) asked if it would not be possible 
to dispense altogether with ropes in the upper part of the 
holder. He said it appeared to him that if they could hold 
the two lower lifts firmly, the upper lifts would keep them- 
selves up. He had a two-lift holder, of which it was only 
needed to guide the lower lift, and the top lift would go 
clean up in the air without any support at all. There 
was no tendency in the top lift to blow or turn over in 
any way, so as to uncup or let the water out. It was 
perfectly firm and steady, and never stirred even in the 
heaviest gale. It appeared to him that, if they held the 
bottom curb firmly, they would at the same time keep any 
upper lift in a vertical position. 

Mr. G. ANDERSON (London)said he had not unfortunately 
heard the whole of the paper, and hardly liked to say 
anything which would disturb the unanimity of opinion 
which had been expressed. He wished Mr. Pease every 
success, and hoped he might make a great many of these 
gasholders, to his own advantage and that of those who 
employed him. But for his (Mr. Anderson’s) own part, he 
should wait a little longer before adopjing them. Some 
of the statements which had been made against guide- 
framing he did not think were quite logical. He saw no 
objection to framing except the expense; and he thought 
this had been put rather higher than was necessary, and 
the weight of iron given was more than need be. The 
Great Central Gas-Works were built by Mr. Croll, whose 
assistant he was; and he designed a holder which was 
103 feet in diameter and about 53 feet high. There were 
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twelve standards which weighed 3 tons 3 cwt. each. These 
had been in an exposed place for about forty years; and, as 
far as he knew, they were as good now as ever. So that 
there was a much smaller expenditure for standards than 
many engineers had. He never agreed with the immense 
standards, in the shape of pillars and columns, which were 
sometimes employed. He remembered, when they built 
the Great Central works, he went across to the Commercial 
works, about a mile away, where the Engineer was 
putting up a gasholder; and he pointed to the dimen- 
sions of one of the standards, which was then only about 
4 feet high, and he was told that it weighed about 4 
tons. He (Mr. Anderson) did not say anything; but 
he thought that this was more than the entire 
weight of his own standards. Alderman Miles had put in 
a claim for some beauty in these structures; and he (Mr. 
Anderson) agreed with him. If they could beautify gas- 
works at all, it was better than having them present the 
disgusting appearance that some did. The standards 
should be perfectly perpendicular, of course; and the 
rollers should be mechanically fitted so as to play against 
the standards. If this were done, he did not care even if 
a gale occurred such as that which swept over St. Louis 
the other day; the holder would not blow down. He 
would put it to the consciences of the gentlemen present 
whether, if a great storm were raging, they would feel as 
safe in going to bed with a rope-guided gasholder as with 
one perfectly and mechanically guided by exterior stand- 
ards. Of course, each one must speak for himself. He 
had had a great deal to do with gasholders, and never 
remembered having an accident with one. He had heard 
of accidents in other places, and had made such inquiries 
as he could about them; and he always found that there 
was some mechanical defect in the guiding which caused 
the difficulty. The columns might be out of the perpen- 
dicular; and when this became aggravated by the gas- 
holder going up, it would uncup, and away would go the 
gas out of the top lift. This was traceable to defects 
which need not occur; and it was one of the objects of 
the Institute to teach men that all these things should be 
properly constructed. 

The PrEsIDENT said Mr. Pease had been good enough 
to refer particularly to the holders put up at Nottingham 
five years ago on the wire-rope principle. They were at 
the time some of the very earliest structures of the kind 
erected ; and he was rather criticized for the decision he 
came to in connection with the raising of the standards. 
His holders were guided up to the second lift; and, after 
carefully going into the matter, both experimentally and 
by calculation, he came to the conclusion that in their case 
it was better to extend the standards a further lift, and 
send the upper lift right up altogether, than trust to the 
rope guidance for the two upper lifts exclusively. He 
arrived at this conclusion in spite of the argument of the 
author of the paper and his firm, and much to their regret. 
But he was bound to say he was satisfied with his decision, 
and thought that, under similar circumstances, he should 
be disposed to follow the same course. One of the reasons 
which led him to this conclusion was the unusual condition 
which existed in their particular case, of the height of the 
holders exceeding the diameter by something like 15 feet. 
Their holders were go feet in diameter ; and, when fully 
inflated, they stood above the water-level 105 feet. He 
found, from the figures given, that this was altogether out 
of proportion to any of the other holders erected on the 
principle of doing without columns altogether, or limiting 
the columns to not more than two lifts out of four lifts. 
In the case of the Middlesbrough holder, the total 
height was go feet, whereas the diameter was 184 feet. 
In this case, the proportion was almost reversed; so that 
it stood to reason that there was much greater tendency 
for the holder to topple over when the base was so much 
smaller in comparison with the height. He had a 
little anxiety when the holders were first erected. He 
remembered being at Liverpool on one occasion when 
chimneys were being blown down, and slates were 
tumbling in all directions; and he telegraphed to inquire 
how the four holders were behaving. However, he got 
a reply from the Superintendent saying that they were 
absolutely steady and rigid, and that there was no cause 
for anxiety, although the wind was blowing a tremendous 
gale at the time. He anticipated that there might be 


some weak point in connection with this system; and he 
found it to a certain extent. 


It was a tendency to corrode 








between wind and water. The great proportion of the 
rope was absolutely as’ perfect as when it was put into 
operation ; but at the point between wind and water there 
was corrosion going on, which, as far as he could judge, 
would necessitate a renewal of the ropes within a year or 
two. At the present time, they had been in use for five 
years; and he should imagine that in two more years this 
action would have gone as far as was wise to allow it. He 
also feared that the ropes passing round the pulleys would 
result in a considerable amount of wear and tear, and 
necessitate careful supervision and watching, by a man 
specially set apart for the purpose, to see that they 
were all in perfect order. There was no doubt they 
would work quite satisfactorily as long as all the 
purchases were kept in order. But if a pulley stuck, 
there would be danger; and in a holder with absolutely 
no guide-framing at all, the number of pulleys was such as 
to largely increase the work a man would have to do in 
supervision. It seemed to him that the question of the 
capital outlay on guide-columns and framing, and the 
interest it would be necessary to pay on it, might be set 
off against the extra cost in periodical examination of the 
rollers and pulleys; and when one was set against the 
other, he did not think there would be very much advantage 
on either side. It was a matter of great congratulation 
that this original departure in gasholder building, in the 
case of both Mr. Pease and Mr. Gadd, should have had its 
birth in thiscountry. No more original idea in connection 
with gas manufacture had been introduced, at any rate 
during his experience ; and it was a matter for congratula- 
tion that they were able to number among the Associates 
of the Institute the gentlemen who had introduced so 
original and efficient a system. 

Mr. Pease, in reply, thanked Mr. Terrace for his 
remarks, and said he was very pleased to find that this 
new departure had worked so satisfactorily to that gentle- 
man, to whom they were indebted for his enterprise in 
adopting the new system on so large a scale. Mr. Webber 
had been associated with this movement from the com- 
mencement; and his observations would be appreciated 
all the more on that ground. As tothe holder itself stand- 
ing up on end without any outside support, it was only 
necessary to walk across the crown of an ordinary holder 
in which the top carriages were rather loosely adjusted, to 
see how very ‘‘ wobbly” it was; and it would not take 
much to upset its equilibrium. Something, therefore, had 
to be arranged to keep it upright. He rather gathered 
from Mr. Webber’s remarks that, if he once got a holder 
up, it was all right, and that the posts might be taken 
away. The question of corrosion at the water-line had 
been referred to by more than one speaker ; and he would 
endeavour to answer this matter as fully as possible. These 
holders had been in existence about seven years; and it 
was only now that any corrosion was beginning to appear. 

s the President had mentioned, it was just where the 
wind and water met in cases where the upper lifts of 
holders were very seldom moved, and perhaps remained 
cupped for months together. This was a very trying posi- 
tion for a rope to be in, and one in which corrosion might 
be expected. In fact, it attacked the sheets just the same 
as the ropes at that point. There were ways of meeting 
it; and now the question had cropped up practically, it 
would probably lead to the adoption of some system of 
wrapping at that place, which would keep the water from 
contact with the rope; or it might lead to the use of a 
stuffing-box holding grease, or some method of that sort. 
But, after all, it was not a very serious point, because at a 
slight outlay it was possible to splice in a new piece at 
that point. It was the work ofa short time to a practical 
splicer. The ropes could be taken seviatim, and the whole 
operation be soon carried through. For very small 
holders, in which perhaps 3-inch ropes, or less, would be 
required, it was now proposed to use a light chain, which 
would serve the purpose, and would not be affected by 
corrosion in the same way as very small ropes were. The 
bulk of the ropes on the holders which had been in use 
the longest time in Manchester were practically in 
a perfectly sound condition; and, as a matter of fact, 
in some holders there was hardly any corrosion even 
at the water-line. The use of pulleys did not necessi- 
tate a larger cup except to this extent—that they did 
not like to put one in a 7-inch cup; but with any- 
thing above 7 inches, it could be done easily. It was 
always possible to make room in the cup’ by either 
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placing the dip a little out of centre or by embaying the 
dip just where the pulley came. It was easily done in the 
course of manufacture, so that the pulley-box could lie 
opposite the bay in the cup, or the box itself could be set 
back into a bay on the dip, soas practically to beflush. The 
suggestion he made in the paper as to the reason for the 
increase in pressure, was not put forward as one which was 
easily susceptible of proof. It was a very difficult question 
to determine why, if the vessel was floating freely, it should 
give more pressure in a wind, because there was no 
appearance of irregularity of movement—no tilt and 
no appreciable movement. The suggestion put forward 
was on the ground that the side sheets were inflated 
in the form of a diaphragm, and that the rising of 
the gauge was in the nature of a pulsation formed by the 
impact of the wind on the diaphragm form of the sheets. 
Whether or not this was so, he was not prepared to say 
positively; and he did not quite see how the increase of 
pressure camein. With regard to the decrease of pressure 
which had been mentioned, this would likewise be 
accounted for by the fact that, as soon as reaction 
from the blow came, there would be less restraint on 
the gas, and, to some extent, a decrease in pressure. 
Mr. Irminger, of Copenhagen, had carried out some 
experiments in which he gauged very carefully the 
influence of the wind in lifting the holder; and he found 
that it had an absolute lifting power on the crown. This 
might have some influence on the form of the diagrams; 
but the whole question was very complicated. Another 
point raised was as to the appearance of gasholders; but 
he thought this depended very much on the engineers who 
purchased them. With the exception of an ornamental 
hand-railing, he did not know what else they could do; 
though it might be possible to lay out the crown of a gas- 
holder as a recreation ground, with plants and flowers, or to 
decorate the sides with pictures. It was simply a question 
of expense. As to snow and frost, they had had no 
experience of any difficulties in this direction, though the 
winter before last was extremely severe. In all telescopic 
holders, an anti-freezing apparatus was advisable. But 
the action of the ropes in rising out of the water was so 
extremely slow, that they did not pick up any appreciable 
quantity of water for the frost to act upon; and the pres- 
sure between the rope and the groove of the pulley in which 
it ran was so great, under all circumstances, that it was 
quite sufficient, he should think, to create enough heat to 
melt the snow or ice—at any rate, sufficient to grind it off. 
The ropes were all attached at one end to a compression 
spring, so that even if a lump of ice were carried over the 
groove, it would not make the slightest difference in the 
working of the holder. It would only put a slight extra 
pressure on the spring. There had now been introduced a 
rope which was built up with some substance which was 
a constant lubricator between the strands. It was of a 
greasy nature, to which water would not adhere under any 
circumstances ; and it appeared to be better than galva- 
nized for the purpose of protection. This rope had been 
adopted in the Middlesbrough holder, and had been suc- 
cessful. It also lent itself to receiving a coat of protective 
mixture from time to time. With regard to supporting 
the bottom lift of the holder only, as suggested by Mr. 
Tobey, his own view was that the two inner lifts ought to 
be guided, or they might rise irregularly. At Middles- 
brough, the roping of the outer, or third, lift was a thing 
apart. It held the outer lift, and this lift held the others. 
The roping of the two inner lifts was separate from the 
roping of the outer lift ; and its function began as soon as 
the two inner lifts cupped. The controlling guides, when 
the holder was within a foot of cupping up to the third 
lift, was not sufficient to keep it steady without some 
support. In giving the weight of the columns at Middles- 
brough, he took the design which would have been 
accepted if the rope system had not been adopted. 
Of course, there could be lighter columns; but those pro- 
posed were designed in competition with other makers. 
There was no extra weight put in. Of course, besides the 
columns, girders were an important item in estimating 
the weight of the ironwork as well as the wind-ties and 
the channel-guides in which the holder worked. They all 
combined to make the weight of the frame vary from one- 
half the weight of the holder, in some cases, to almost a 
greater weight than the holder itself. In fact, there were 
cases in existence in which the columns weighed much 
more than the holder. Accidents traceable to defects 





of standards were well known; and his suggestion was 
that this was a reason for doing without them. If there 
were no standards, there would be no accident from them. 
Both in the cases of standards and ropes, a certain 
amount of inspection was always necessary; and he 
would suggest that the inspection of ropes was no 
more than was required for the oiling of the guides 
and wheels that ran up the columns. In all cases 
the lubrication of the wheels had to be attended to. 
It was a very simple matter to lubricate those which 
carried over the tops; and the others, working con- 
tinually in water, lubricated themselves. With regard to 
the proportions of holders, as alluded to by the President, 
the Nottingham holders were, no doubt, peculiar. The 
Sligo holder, however, was rather higher than it was wide, 
but only slightly so. As to the stability of gasholders in 
a gale of wind, the American tornado had been alluded to. 
This brought to his mind the fact that one of these holders 
was in existence at Roanoke at the time a tornado passed 
over the town; and it stood in a perfectly satisfactory 
manner. 





GAS-ENGINES AS ECONOMICAL MOTORS. 
By J. Hotuinay, of Scarborough. 


The tendency of the times, particularly where compara- 
tively small motive powers are required, is to gradually 
displace steam and manual labour, and introduce gas, oil, 
hydraulic power, or electricity as the prime mover; the 
small power users realizing for themselves—as I think it 
stands confessed that few gas undertakings have pressed 
the matter upon their notice very assiduously up to the 
present—that, as a handy, economical, and reliable source 
of power, gas, where it is readily available and of reason- 
able price, is certainly far in advance of any of the other 
forms named above. Even in large factories, where the 
whole of the power, as a rule, is generated at one centre, 
and distributed by shafting, belting, or rope-drives to the 
various departments in which it is required, mechanics 
are beginning to recognize the fact that a system of small 
detached motors, located at the exact points at which the 
power is being used, is a far more sensible and economical 
arrangement. 

In the case of the central arrangement of (say) duplicate 
steam-engines and a stack of boilers distributing the 
power to the whole of the factory, so long as the whole or 
the greater part of the plant is in operation, it may possibly 
be an advantage—and in many cases, it 7s a distinct ad- 
vantage—to have the power-generating plant under one 
control; but when departments are working irregularly, 
and the load is constantly varying, or where much over- 
time in special departments is being worked, the advan- 
tage of separate motors is without doubt very great. 

In this particular of the departmenting of large factories, 
compressed air, hydraulic power, and electro-motors are 
strong competitors with gas. But all of these systems, by 
their physical characteristics, are placed at a distinct 
disadvantage owing to the very considerable loss of 
potentiality in transmission. A writer in an American 
publication puts this aspect of the case so very succinctly, 
that I cannot do better than quote his words. He says: 

Those who have spent any time on the problem of the subdivision 
of power know that few of the systems usually recognized satisfy us 
generally. Mostly all of them involve heavy first cost, heavy expendi- 
ture for generating plant, transmission plant, and re-developing plant 
at the other end. For instance, in electrical transmission, if your total 
works need 1000-horse power, besides your 1000-horse power of boilers, 
you must follow with a 1000-horse power steam-engine and a 1000- 
horse power generator, your mains for carrying the electrical power, 
and then on the top of that a 1o0o-horse power of motors. That is, 
of course, losing sight of all small factors and percentages of loss. The 
present status of gas power, and also its immediate promise for the 
future, depends upon this statement of the problem in this part—that 
gas power offers the ideal solution for the subdivision and transmission 
of power, the mechanical difficulties being, for the time, lost sight of. 

In other words, let us suppose that a large industrial plant requiring 
(say) 1000-horse power subdivided into (say) 50 different units, which are 
utilized at various points, in different buildings, on different floors, at 
different speeds, for different hours during the day under different con- 
ditions of varying and steady load—suppose that in such a plant as 
that we instal a 1000-horse power gas generator, or take the equivalent 
gas from the supply-main, it is evident that the first cost is away 
below that of any system, with the possible exception of a subdivided 
steam plant. But there is one big advantage which a gas plant has 
over a steam subdivided plant in point of operation, and that is, that 
in the steam subdivided plant, no matter how large a proportion of the 
load be oft, the central generating plant—i.e., the boilers—must be run ; 
and the fixed charges of running cannot be altered. Steam must be 
kept up, the boilers must be kept hot, the stack (if there is one) must 
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be kept hot, and the labour must be there to take care of the whole 
matter. I have myself tested one factory in which, for a large propor- 
tion of each day, the efficiency for the transmission of the power 
between the boiler plant and the work was 5 per cent., simply because 
they had to keep the whole plant going in order to move one such 
department. 

I must ask you to pardon me for introducing so longa 
quotation, but it so exactly hits the points I was desirous 
of expressing that I ventured upon doing so. 

The above is a strong argument in favour of gas, and 
should help to place it upon the same level of cost, even 
if its prime cost should in any instances happen to be 
somewhat greater than other sources of power. Similarly, 
in town supply over a large area, gas possesses manifest 
advantages over any other system of power distribution, 
on the same grounds. There is practically no loss in 
distributing gas through the mains, in well-managed 
undertakings, beyond a very small percentage of leakage ; 
and this does not affect its potentiality in any degree, even 
if it does slightly affect the economy of distribution. 

‘‘ There can be no doubt that, in our larger towns, at no 
distant date, a supply of power transmitted through a 
pipe or wire from central stations will be looked upon as 
a necessity of life, both for domestic service and for 
the purposes of trade,” so Mr. Joseph Parry, the Water 
Engineer to the Liverpool Corporation, is reported to 
have said in an address to the Institution of Mechanical 
Engineers some few years ago. A table, showing the 
cost of working warehouse hoists by steam, gas, and 
compressed air, accompanies the address, from which it 
appears that the average cost of two estimates of each, per 
indicated horse power per hour, runs out as follows :— 


ce win A ee i on a ae ee o* 810d, 
Se i ee ee ee 0°425d. 
Compressed air. . . . - o*700d. 


Although the author does not state specifically upon 
what rate he bases his estimate for the gas consumed, I 
presume we may take it to be the current rate charged by 
the Liverpool United Gas Company, which I believe is 
2s. 10d. per 1000 cubic feet ; and as this is a fair average 
price for the country generally, the results given above 
are highly satisfactory from the gas engineer’s point of 
view. Mr. Parry further mentions the fact that, although 
hitherto the great bulk of the loading and unloading 
work in the large warehouses and bonded stores on the 
docks has been done by steam power, gas-engines have of 
recent years been fixed in many of the new warehouses, 
and have replaced steam in many of the older ones. 
Compressed air, he adds, has been tried in some few 
instances; but it was not sufficiently successful to lead to 
its adoption on a large scale. 

These remarks, emanating from an entirely unprejudiced 
source, are sufficient to give any gas manager who may 
have felt at any time diffident with regard to recommending 
or pushing forward the claims of gas-engines on the score 
of economy and efficiency, good heart for the future. 

With regard to the use of the gas-engine for trade and 
commercial purposes generally, it is not too much to say 
that whatever, within the compass of a gas undertaking’s 
supply-mains, power is required, the claims of gas asa 
prime mover can be shown to supersede those of any 
other competitor. For corn grinding, printing, meat 
chopping, coffee grinding, wood sawing, bottle washing, 
and last, but not by any means least, electric lighting 
installations, no other source of power ought to be allowed 
to have any chance of becoming a possible competitor. 

In Scarborough, a town in which industrial pursuits are 
conspicuous only by their absence, we have some fifty to 
sixty gas-engines in use—a comparatively small number ; 
but as I have kept a careful table of their work for the 
pastt welve months, it may perhaps be of interest to you 
if I subjoin the following particulars of their annual 
average consumption, &c. [See table.] 

It is, of course, practically impossible to institute any 
fair cost-comparison with steam or other prime mover 
necessary to generate the individual powers or the aggre- 
gate power set forth above. But I think we may fairly 
conclude that it could not have been done at anything like 
the figure shown; and, of course, in many of the cases, 
steam power could not have been applied, and hydraulic, 
compressed air, or electro-motive power is not readily 
available. 

It will be seen from the table that the consumption 
of gas per annum for motive purposes is equal to 2°5 
per cent. on our total output (220 million cubic feet), and 





























Size. A 
Average Total |_ Average Con- 
ger tak | ees | aren, Consumption "OE Engine 
Power. + yer per Annum, 
Cubic Feet. Cubic Feet. 
Bottle washing . 4 3 330,700 soamae 
Bread baking 4 3 71,800 23,933 
Butter making . . r I 42,900 42,900 
pes ( A I 60,200 60,200 
Coffee grinding. . | 5 = 108,100 108,100 
i Re 2 3 41,700 13,900 
Corn grinding . { 2k 2 108,300 54,150 
3 I 25,800 25,800 
Cycle works. . . 4 I 44,800 44,800 
2 I 21,300 21,300 
24 I 45,600 45,600 
ipo hs 4 I 1,500 1,500 
Electric lighting . 6 I 117,000 117,000 
iA I 5,700 5,700 
8 I 193,100 193,100 
16 I 436,000 436,000 
Lift (hotel) . : 3 I 651,300 651,300 
: 4 I 1,500 1,500 
Meat chopping . . 4 2 66,900 33,450 
I 4 404,300 101,175 
4 3 seuneo 411333 
I I 9,000 9,000 
Printing, &c. . « 2 4 683,800 170,950 
5 I 310,100 310,100 
6 3 762,000 254,000 
Pumping. .. . I I 22,200 22,200 
4 I 34,100 34,100 
I I 53,900 53,900 
Wood sawing and 2 I 112,800 112,800 
turning . . « S I 110,400 110,400 
4 I 42,300 42,300 
6 4 421,000 105,250 
9 2 144,700 72,350 
55 5,688,800 ° 
Schedule of above Table. 
Total number of engines in use. Sie &e 55 
Total nominal horse power . . «© «© « © e © 354°75 
Total annual consumption of gas . 5,688,800 c. ft. 


Average annual consumption of gas per engine . 103,432 55 
Average consumption of gas per horse power perannum 367°71 
Cost per horse power per annum (gas at 2s. gd. per 


1000 cubic feet) 1o'11d. 








is an increase obtained over the ordinary consumption, as 
Mr. Colson pointed out in his Inaugural Address to the 
Incorporated Institution of Gas Engineers on May 9, 1894, 
without the outlay of any additional capital beyond the 
point of keeping the mains and services of sufficient 
capacity to prevent any complaint as to supply or inade- 
quacy of pressure. This, although an interesting fact 
worthy of notice in passing, is somewhat of a digression 
perhaps from the strict lines of my paper. 

In recommending gas-engines for use, there is an ele- 
ment to take into consideration, which, if overlooked, is 
sometimes apt to lead us into trouble—viz., the relative 
efficiencies of the engines themselves. I have had a 
typical example of this within the last few months. I was 
consulted by an architect as to whether it would be more 
economical to lay down a separate installation of electrical 
plant, driven by a gas-engine, for lighting some new busi- 
ness premises he was erecting, or to take the current from 
the local Electric Supply Company. Naturally, I was 
anxious to secure his client as a customer; and, after 
looking carefully into the matter, I made a report to the 
effect briefly that, basing my estimate on the results ob- 
tained from the best type of gas-engine, and on the price 
charged for the current by the local Company, it would 
cost something like 18 per cent. less to generate the 
current from a private installation. I heard incidentally 
some time later that the engine, dynamo, &c., were on their 
foundations, and it was hoped they would shortly be at 
work. Being in the district some days later, I felt some 
little curiosity to see what was being done, and accordingly 
looked in. The whole of the arrangements appeared neat 
and trim; but the engine itself was one I had never heard 
of before, and on examining it closely I confess I began 
to feel somewhat dubious as to the results. In the fulness 
of time, the installation was formally put to work; but, 
unfortunately, the engine developed a disposition—I am un- 
able to say whether it was due to heredity or not—to kick 
like an unshod colt ; and the discharge from the exhaust 
was taken by more than one wayfarer, three or four streets 
away, for artillery practice on the Castle Hill. It was 
unfortunate; but I hope we may be able to induce the 
gentleman who for the present possesses this eccentric 
mechanical toy, to consign it to its natural abode—the scrap 
heap—and introduce an engine with a reputation, when 
I have no doubt all will go ‘‘ merry as a marriage bell.’ 

I am not ina position to place before you any extended 
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rsonal observations as to the relative costs of gas, steam, 
and hydraulic power; but the following table, prepared 
by Herr C. Korte, may be taken as furnishing reliable 
data, and as the result of investigation undertaken by that 
gentleman for the purpose of fixing a tariff for the use of 
the municipal hydraulic mains and electric current at 
Barmen—a large industrial town in Rhenish Prussia, being 
the principal Continental seat of the ribbon manufactories. 











Size of Motor . « « . . | 3 4 | I | 2 | 3 4 
Class of Motor. Bay d. d. d. d. d. d. 
Gas mctor (gas at 3s. 4d. ) 5 | 7°92 | 5°76 | 3°72 | 2°88 | 2°52 | 2°40 
per 1000 cubic feet .)/ 10 | 5°76 | 4°08 | 2°64 | 2°28 | 2°04 | 1°92 
Hydraulic motor (water } 5 {12°12 |10°80/ 9°72 | g'00| .. as 
at 64d. per 1000 gallons) 10 ae ae ee me ne ae 
Steam motor (coal at 5 ee ee | 4°20 | 2°88 | 2°40 | 2°04 
12s.6d. perton). . . 10 ee 2°88 | 2°04 | 1°68 | 1°44 
Steam motor (coal at } 5 ee ee | 4°92 | 3°48] 3°00 | 2°82 
20s,perton). . . 10 oe eo | 3°48 | 2°52 | 2°16 | 1°92 


























From the above table, it will be seen that in the larger 
sizes and with regular working, and when the price of coal 
is not excessively high, the steam motor competes closely 
with the gas motor; but in the smaller sizes the gas motor 
is the only one to be considered, and that with gas at the 
relatively high price of 3s. 4d. per 1000 cubic feet. 

Through the kindness of a friend, I am enabled to sub- 
mit an interesting table, showing a twelvemonth’s actual 
working results of a private electrical installation actuated 
by gas power. 








Board of | Total Horse Total Gas Gas Used | Cost per Unit, 

Month. Trade Power Used per Wages, Attend- 

Units. Developed. . |Horse Power.) ance, and Gas. 

Cubic Feet.} Cubic Feet. d. 

Jan. . 2283°5 3091°T 93,700 30°3 1°90 
Feb. . 1777'°0 2341'°3 72,800 3I°I 2°00 
March 1310°6 1706°0 57,700 33'°8 2°60 
April . 847°0O 1131'°9 35,400 31°2 2°63 
May . 501'0O 706° 2 22,100 31°2 4°81 
June . 122°2 161°8 7,100 39°5 5°40 
July . 225°7 302'0 9,500 30°8 3°70 
Aug. . 594°2 790°3 24,100 29°6 2°28 
Sept. . 1127°4 1555'0 48,100 30°6 2°33 
Oct. . 1912°6 2577°5 75:900 29°4 1°86 
Nov. . 2365°2 3132°0 95,400 30°4 1°69 
Dec. . 2412°0 3220°3 92,100 28°5 1°53 




















The gas used per indicated horse power is possibly 
somewhat higher than some results which have been pub- 
lished; but I claim that the cost is considerably less than 
it would have been if the current had had to be paid for at 
(say) 6d. per unit from a supply company. 

So far Ihave avoided entering upon the somewhat vexed 
question of the relative economy of gas and steam engines 
for central electric lighting stations, and also the debate- 
able question as to whether it would be expedient to 
introduce differential prices of gas for motive power, with 
a view of inducing customers to develop the use of gas- 
engines more freely. They are both points, I am well 
aware, which have been fairly well thrashed out prior 
to this date ; but perhaps one reference more will, if it does 
not produce any apparent good result, not do harm. 

It is a somewhat difficult matter to understand the 
attitude of certain eminent electrical experts, who appear 
to take up the position ‘‘ what good thing can come out of” 
—gas. It appears to me to be like “‘cutting off their nose 
to spite their face.” It is a well-known fact that, for the 
greater portion of the 24 hours, the average electric 
generating station is standing idle, so far as the output of 
current is concerned. All this time, however, with steam 
power, they are compelled to incur certain expenses in 
order to keep their plant in hand, which the use of gas- 
engines would entirely obviate. It has, of course, been 
advanced that the running expenses of a gas-engine are 
much heavier than for steam power; but I do not think 
that, with the most efficient and modern type of gas-engine, 
this objection has yet been justified. I should have 
thought that the fact of having a source of power within 
reach, and absolutely reliable at all hours, would counter- 
balance many other little details. But ‘‘ No,” say they; 
“we commenced electric lighting with the fixed idea we 
were going to extinguish gas; and now, if we cannot 
extinguish you, we are certainly not going to help you by 
consuming your product, even if it is to our own disadvan- 
tage not to do so.” Following a natural law, however, 
most mundane affairs ultimately gravitate to their proper 
level; and, if 1 may be allowed to assume the prophetic 





mantle for a moment, I anticipate that the gas-engine will 
ultimately gravitate into all the small and moderate-sized 
stations, and supplant steam power, at least for the pur- 
pose of generating electricity. 

That there are possibilities for gas-engines of large 
power coming to the front also is evinced by the fact that 
the River Wear Commissioners at Sunderland during 
last year introduced several of Tangyes’ gas-engines of 
120 maximum indicated horse power each, coupled direct, 
without intervening belting or gearing, to centrifugal 
pumps for emptying a graving dock; and I believe I am 
correct in stating that the installation has so far proved 
itself very efficient and convenient. This installation is 
the more noteworthy on account of its being probably the 
first of its kind that has yet been introduced. 

With regard to differentiating the rates of supply for the 
purpose of encouraging the use of gas as a prime mover, 
I have, through the courtesy of some 126 of my confrérves in 
the profession, been able to schedule that number of 
individual expressions of opinion on the subject; and a 
most interesting examination it has been. I find that, out 
of the 126 replies received, in only 18 undertakings has 
the principle been admitted, and of these there are only 
two where it has been adopted for motive purposes purely 
and simply, and two for cooking—the balance of 14 having 
adopted it for cooking, heating, and motive power generally. 
A query inviting an expression of opinion on the advisa- 
bility of introducing the system brings out 18 direct 
negatives and 12 who are uncertain; and 96 do not deal 
with the point. 

Among those who have introduced the system, the 
utmost diversity of opinion exists; some expressing the 
intention of returning to a fixed charge throughout at the 
earliest possible moment, while others consider it to be 
most helpful in increasing their consumption. In one 
notable case, where the price for lighting purposes is 4s., 
and for cooking, heating, and motive power 3s. 3d. per 
1000 cubic feet, the consumption under the latter three 
headings is returned at 50 per cent. of the total annual 
consumption. The following table shows the total annual 
consumption, together with the consumption under special 
rates, and the respective prices charged per 1000 cubic 
feet in some selected cases where a differential rate is in 
use. These returns are certainly of much interest; but, 
unfortunately, they do not provide sufficient data from 
which to draw a safe deduction as to whether a differential 
rate for gas for motive power would be an advantage or 
otherwise. Turning again to the report of Herr Korte, 
I find he states as follows: With gas at the rate of 5s. 
per 1000 cubic feet, and no discounts for motors, the 
annual consumption was under 4 million cubic feet per 
annum; but with an allowance of 10 per cent. in 1885, 
and since increased to 33} per cent., the present rate of 
consumption is over 18 million cubic feet. 


























Annual 
g a, Consump- Price. 
z | Consump- | tio under A—Ordinary. Remarks. 
a tion P — B—Differential. 
. | tes, 
Cubic Feet. | Cubic Feet. ‘. ‘ 
| 3s. 4d. ee 
are 4,000,000 | B. 2s. 10d. Gas-engines only, 
A. 3s. 7d., less 5 p. ct. ) Gas-engines and 
550,000,000; 53,396,000 B. 2s.9gd. 5 a j cooking. 
| A. 4s. ) ; 
C. | 35,000,000} 2,700,000 | B. 3s. 10d., 3s. 8d., 3s. 6d.| ; Gas-engines only. 
according to quantity. j i 
| A. 3s. 3d. ) Gas-engines an 
“ ee SE EAOO'T Bi 2a Gd ) Cooking. 
A, 3s. od. less 5 p. ct. ) Cooking, heating, 
-. ‘esiiantaniils 13,135,000° B. = — s j & motive power. 
F. | 560,000,000/20 per cent. ’ ros gd. ” Do. do. 
° ° + 20 ” 
A. 3s. 6d. [discounts from ) 
G. | 36,000,000110 ,, ., | B. 38. 4d. 24 to 20 p. ct. 7 do. 
| according to quantity.] 
A, 2s. Iod. gross. ) 
H. | 143,000,000130 ,, », | B. 28. 6d. 4 | Do. do. 
| Discounts allowed equally. ) 





* Consumption increased from 3,227,400 cubic feet to above since the intro- 
duction of differential rates in 1890. 

Upon this as upon most other questions there is, no 
doubt, something to be said pvo and con. To these com- 
panies who are working under egis of the sliding-scale, it 
is, of course, out of the question; and with some others, 
certain clauses in their Local Acts practically prohibit 
them entertaining the idea. But municipal undertakings, 
as arule, are not troubled by such as these, and not all 
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companies. It therefore becomes a question as to 
whether it is expedient to encourage this class of con- 
sumption at the expense of other classes, as, of course, 
differential rates must mean the taxing more or less, as 
the case may be, of the rates above them. From the 
point of view of the economy of the gas-engine as a 
motor, the lower the rate at which the gas can be 
purchased, the stronger must our case be against other 
competitors in this particular field. But, looking at the 
matter from an impartial point of view, it appears to me 
that the weight of evidence is on the other side. 
Personally, the opinion I have formed is that perhaps 
the most rational way, on the whole, is to keep down the 
working expenses by all legitimate methods, improved 
appliances, and careful management, and reduce the price 
of gas to the lowest possible figure all-round; to rely 
upon the efficiency and construction of the engines to 
give a high relative duty; and to induce onr customers 
to accept the gas-engine upon economical grounds, as the 
only satisfactory motor for trade and industrial purposes. 
The principle of hiring gas-engines on the same lines as 
cookers, &c., is worthy the careful consideration of all 
boards of gas directors and committees. I feel sure there 
are many people, who cannot. see their:way to purchase 
an engine and all its accessories outright, who would 
welcome the option of hiring one at .a reasonable quarterly 
rental. I believe and trust that, if the high results to be 
obtained from this class of motor are kept constantly to 
the front, and proper facilities offered for their adoption, 
we shall see their use very greatly extended within the 
next few years. 





PRINCIPLES GOVERNING THE TRANSFER 
OF GAS UNDERTAKINGS. 


By E. H. Stevenson, M.Inst.C.E., F.S.1., &c. 


I am afraid that the title of this paper will raise expecta- 
tions which will not be satisfied; as there is so little to be 
said for dry abstract principles, unless life be infused into 
them by discussing concrete cases, when very often they 
do then turn out to be somewhat exciting. In this case, 
there is not very much to besaid upon these ‘‘ dry bones ” 
of principles, although if there be any discussion they may 
receive a clothing of flesh; but the paper will not be long 
enough to tire anyone who is blessed with even ordinary 
patience—dealing as it does solely with the transfer of gas 
undertakings from companies to local authorities. 

Such transfers are an every-day occurrence; while it is 
very rarely that undertakings are transferred from com- 
panies or private individuals to other companies. The 
principles which govern these transfers are very simple; 
but although so simple, they require a certain amount of 
experience and considerable care in the application of 
them. In the author’s experience, no two cases are 
exactly similar ; and therefore, in ascertaining the value of 
an undertaking, it is requisite to consider not only what 
may be called the ordinary methods which apply to every 
case, but also whether there are any unusual circumstances 
bearing upon the particular instance in point. 

There are, according to the opinion of a well-known 
expert, as stated in a recent case before a Parliamentary 
Committee for a compulsory purchase, only three methods 
by which transfers may be effected. One is by the local 
authority agreeing to pay the value placed upon the 
undertaking by the company ; the second, that where the 
company is willing to sell, and the parties cannot agree 
upon the price, an arbitration should take place to ascer- 
tain the value ; and the third method is where a company 
is compelled, by the authority of Parliament, to sell its 
undertaking. The second course he considered ought 
never to be adopted by a company, and the third should 
never be forced upon one; but, ‘the only way in which 
the transfer of a gas undertaking should ever take place is 
by the local authority agreeing to pay the company’s price.” 

The principle governing this latter course is very simple. 
It is to ask the highest price that the purchaser will 
probably pay ; and the more eager the local authority is to 
acquire the works, the larger should be the price demanded. 
It is not necessary to dwell further upon this principle, 
because it is so very easy to work out; and it is believed 
that there is not a case known of a gas company asking 
less than, in their own opinion, their undertaking was 
worth. The other two methods are practically in the 








same category; for whether a company agrees to sel] 
by arbitration, or has arbitration forced upon it, it comes 
to the same thing in the end, except that in the latter 
case there is usually a claim made for compensation for 
compulsory sale. 

In nearly every case where compulsory power has been 
granted to a local authority to acquire a gas undertaking— 
and in the author’s opinion there have been such cases, 
though many engineers and others interested in gas com- 
panies will not admit it—Parliament has inserted an arbi- 
tration clause under the Lands Clauses Act, 1845. But in 
two instances—namely, those of Glasgow and Rotherham 
—the Committee decided the value of the undertakings ; 
in Glasgow granting a -rather higher rate of perpetual 
annuities than the Corporation proposed by the Bill, and 
in Rotherham confirming the value that the Local Board 
(as it then was) had placed upon the undertaking. 

There is very little doubt that in most cases a much 
fairer decision is arrived at as to the commercial value of 
these matters during the course of an arbitration than by 
agreement, unless the company will .grant.ta,the advisers 
of the local authority free access to their-works and books; 
for the market value of shares may not give any clue to 
the real value of the concern to be sold, but may be either 
considerably above or below such real value. If, there- 
fore, a company has any weak points, which, if known, 
would tend to decrease the value of their stock, they 
would be wise to strenuously object to going to arbitra- 
tion; but where there is nothing to hide, an undertaking 
cannot be diminished, but would probably be enhanced, 
in value by having the true facts fully disclosed. 

In the case of statutory companies subject to only 
ordinary conditions, and paying their maximum or 
standard rates of dividend and charging somewhat below 
the maximum or standard price of gas, the points in 
dispute between the parties usually resolve themselves 
into the number of years’ purchase of the dividends which 
should be allowed, and, where there is a standard rate of 
dividend, whether there should or should not be an allow- 
ance for prospective profit. Even the first point gives 
opportunity for considerable divergence of opinion; and, 
indeed, it may be stated that the amount asked for bya 
company has been as much as is equal to 35*4 years of the 
maximum dividends, whereas only 25 years’ purchase was 
offered. When the question of prospective profits is 
brought into the calculation of value, the difference 
between the views of the seller and the buyer is practically 
unlimited. To show how far apart valuers may be in 
their estimates of the real value of an undertaking, it is 
only necessary to mention the facts in a recent case of 
arbitration, where those acting for the company stated the 
value to be (after making the correction on account of 
repairs and renewals) as high as 58°75 years’ purchase of 
the profits, and those for the purchasing authority as low 
as 15'82 years; the latter being due to the fact that it was 
considered the price ought to be reduced and an allowance 
made therefrom, and the former value being largely due to 
the capitalized value of the estimated prospective profits. 

The cases which give rise to most dispute are: (1) 
Those few statutory companies which have an abnormal 
amount of capital (either extraordinarily large or corre- 
spondingly small) ; (2) statutory companies which are not 
paying their maximum or standard rates of dividend ; and 
(3) non-statutory companies. For it is in these cases 
especially that either incompetent management or un- 
fortunate circumstances, over which the company may have 
had no control, may occur; or it may be that a non- 
statutory company will not be satisfied with a reasonable 
amount of profit. 

In all these three classes it is necessary to ascertain the 
maintainable profit which a company can reasonably be 
expected to make in the future, having regard to all the 
circumstances of each case; and the word “ maintainable” 
is here used because it is very common for statutory com- 
panies that either have an excessive capital or are not 
paying full dividends, and also for companies that 
are not restricted as to profit, to neglect the proper 
repair, maintenance, and renewal of their works an 
distributing apparatus. It is only human nature that 
occasionally companies should act in this manner, so that 
they may be able to pay a higher dividend than could have 
been legitimately declared if all the obligations of the 
concern had been properly met—altogether forgetting that 
sooner or later such neglect will bring disaster in its train, 
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or trusting to the vain hope that the future increase of the 
business will bring about an improved state of things. 
The author has found that, in nearly every case coming 
under these three clauses, the works have been to a greater 
or less degree starved, and that the unaccounted-for gas is 
more than it should be. 

It may be taken as a general rule that this is the only item 
which can be seriously challenged by either side; but there 
are exceptions, in which companies have neglected to make 
other proper charges against revenue, and which, when 
an undertaking is sold, have to be brought into considera- 
tion. The first thing, therefore, which a vendor or pur- 
chaser has to do in these instances is to carefully examine 
the accounts; and if the charge for repairs and renewals 
is not normal, having consideration to the situation of the 
undertaking, then to make the proper addition to or deduc- 
tion from the profit as shown by the balance-sheet. It is 
very seldom that there is much difference of opinion as to 
the amount to be deducted or added; and it is usually 
recognized by both sides that this correction of the accounts 
should be made. It may be, also, that the price of gas 
is excessive when compared with other undertakings ‘in 
the neighbourhood ; and the purchasers not infrequently 
demand that a further deduction be made from the profit 
on account of this. Having thus corrected the accounts, 
the number of years’ purchase has to be determined; and 
this is governed, first, by whether the company be statu- 
tory or non-statutory, and, second, as to whether there are 
any unusual circumstances in the particular case. 

Having thus capitalized the maintainable profit, the 
purchasers may consider that a deduction should be made 
for putting the works and plant into order to earn the 
profit ; for it is quite possible—and, indeed, in some cases 
more than possible—that, in consequence of past neglect, 
the works or the distributing apparatus may have suffered 
so great deterioration that the ordinary annual expenditure 
would not suffice to reinstate them in good working order. 
If this be so, it is apparent that, in justice to the purchaser, 
either the necessary expenditure should take place before 
the works are handed over, or a sufficient amount be 
allowed for the purpose. 

A last correction may be necessary in the case of non- 
statutory undertakings in the event of the apparatus and 
plant upon the gas-works being either in excess of, or deficient 
in, the maximum daily quantity of gas sent out. For 
example, a works may, after allowing a sufficient power as 
a fair margin, have an excess of retort power or gasholder 
room; and in that case the value of the retorts and that 
portion of the house containing them, and the value of the 
excess in gasholder capacity, will have to be added to the 
purchase price. On the other hand, it very often arises 
that the gasholder capacity is considerably below the 
maximum day’s supply; and it is hardly ever disputed 
that the cost of constructing another gasholder to increase 
the holding capacity to bring it equal to the maximum 
day’s supply should be deducted from the otherwise ascer- 
tained value of the undertaking. 

Having now dealt with the principles which govern these 
transfers, it may be of interest to state, as examples 
of the difference of value which arbitrations have shown 
to exist between various undertakings, that awards have 
varied from as high as 29 years’ purchase of the dividends to 
as low as 14°75 years for statutory companies, and from 
23 to 12°72 years in other instances ; and these variations 
are largely, if not entirely, due to the circumstances of each 
case, 





LETTING GAS APPARATUS ON HIRE. 
By Norton H. Humpurys, Assoc.M.Inst.C.E., F.C.S. 


The adoption of the plan, in one form or another, of 
assisting the consumption of gas by letting out appliances 
on hire, is now becoming so common among gas com- 
panies, that a few considerations suggested by some 
years’ experience may not be out of place. 

It became the usual thing, so far as gas-meters are 
concerned, at a very early stage in the history of our 
industry. Consumers objected to pay down a cash price 
of some pounds for an article that was of no direct or 
evident service to them; and, on the other hand, the 
vendors of gas discovered the desirability of keeping the 
control of the meter in their own hands. But with one or 
two notable exceptions, the hiring business stopped at 
this point for many years; and it is only within compara- 








tively recent times that it has been extended to take in 
gas-stoves and sometimes other appliances. It is to this 
class of business that the following remarks are intended 
to apply ; the meter business being a special branch that 
requires to be dealt with in a special way, as for obvious 
reasons the meter cannot be classed with gas-consuming 
apparatus, though some of our customers might think it 
would be rightly placed. 

The hiring department is not entered upon as a direct 
source of profit, like the utilization of residuals or the 
crushing of coke. I question whether in any case a fair 
balancing up of income and expenditure over a period of 
several years’ working would show a result on the right 
side. Nor would it be wise to look to the hiring depart- 
ment for a substantial contribution towards the balance 
available for profit. The chief object in view is some- 
thing beyond placing out as much apparatus as people 
will take. It is the securing of a particularly pro- 
fitable line of business—such as summer or day con- 
sumption—which enables an increased annual output to 
be met without a proportionate addition to the capital 
account. Practical experience has shown that this is only 
one of many advantages that are secured ; and hence the 
popularity of the hiring system. The manager of the 
gas-works is brought into closer touch with his customers, 
and is enabled to acquaint himself with their views and 
requirements in a way that would not otherwise be 
practicable. If judiciously worked, its introduction will 
be accepted as an act of grace on the part of the gas com- 
pany, and as evidence of a desire to meet the needs 
of the customers, even if some trouble and expense are 
necessary to do so. It encourages a good feeling all 
round, and shows that the sellers of gas have a soul that 
rises to higher things than the mere pocketing of as 
much of the customers’ cash as the Act of Parliament will 
allow them to take. The better impression that now 
exists towards gas companies, as compared with the 
popular opinions of fifteen or twenty years ago, may be 
partly credited to the introduction of the hiring system. 
So this plan may be regarded as an advertising line that 
no undertaking desirous of keeping abreast of the times, 
and making the best of its resources, can really afford 
to ignore. 

Another benefit that has followed the introduction of the 
hiring system, is the active enterprise that it has been the 
means of promoting among manufacturers of gas appli- 
ances, which has told in favour of the consumer as well as 
of the seller of gas. The possibility of obtaining large 
orders from gas companies has furnished an inducement 
that is not supplied by the ordinary wholesale and retail 
trade; and the makers have received every encouragement 
to turn out a well-made, strong, and efficient article. The 
gas companies, knowing the responsibility they are under- 
taking, are keener and more judicious purchasers than the 
average householder. Handsome outlines, elegant orna- 
mentation, and other attractions of a shallow nature (that 
are good enough to draw an ordinary purchaser), have had 
to give way to something of a more substantial character. 
An American gas engineer lately complained that the public 
did not value efficiency, and would not give even a shilling 
more for a better made article that would be more durable 
and use proportionately less gas. But makers have appre- 
ciated the fact that the goods required for hire must be 
strongly made, simple, and easily kept in order, and not 
wasteful or extravagant in the matter of gas consump- 
tion. The result is that no one need hang back from the 
hiring business on the ground that suitable apparatus can- 
not be obtained ; for there are several well-known makers 
whose goods can be relied upon to give satisfaction, and 
to last, under reasonable working, long enough to pay 
for themselves. 

As in the case of advertising, it is possible to be so 
niggardly in the matter of hiring that the anticipated 
benefits, if realized at all, are only partly gained, and, on 
the other hand, to be so prodigal that the outlay is two or 
three times as much as is necessary. In most districts, its 
introduction will be well received and promptly accorded 
a generous patronage. This apparent success may be the 
means of laying the foundation for future trouble; and 
in forcing the capabilities of the available staff, in order to 
meet all demands promptly, mistakes may be committed 
that are not so easily rectified. 

Everybody concerned must keep prominently before 
him the fact that something more than the mere estab- 
lishment of a large hiring trade is in view, and that the 








1883 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &¢. 





[June 16, 1896. 





free and easy distribution of apparatus to all who apply 
for it is a very costly way of securing the desired results. 
An insurance company that accepted every proposal re- 
ceived, without inquiry, would soon experience heavy loss; 
and while a proposal to hire a stove is scarcely such a 
serious matter as an insurance policy, stillit is worth while 
to take some trouble in considering each application on its 
own merits. In fact, I question whether it would not be 
a good plan to keep a regular form for signature, in which 
a reasonably steady and regular use of the appliance is 
made one of the conditions of hiring. For two things 
soon become evident—first, that many customers do not 
object to hire an appliance at a small rent simply to be 
kept in readiness for emergencies; and, secondly, that the 
hiring system is popular among those long-winded cus- 
tomers who suffer from a chronic tendency towards the 
arrears list. Therefore it is well to have a distinct under- 
standing from the first, that there is no obligation to let 
on hire, and that a consumer has no legal right to call at 
the gas-works and demand apparatus on hire on the same 
terms as he can call for a supply of gas; but rather that 
each application will be fairly considered on its own merits, 
and accepted or declined as may appear desirable. In 
any case, it is well to make a rule that apparatus should 
not be hired to parties who are habitually behindhand in 
their payments. 

It is especially at exhibitions that the necessity for these 
precautions arises. The salesmen are rightly anxious to 
place as many goods as possible; and some difficulty will 
arise if they are allowed a free hand in the matter of 
pledging the gas company’s credit by the indiscriminate 
acceptance of alland every application for hire. Let them 
sell freely, by all means, on cash terms; and let them 
receive as many proposals for hire as they can get. But 
it must be understood that the gas companies’ officers will 
subsequently investigate eachcase. Ifthe salesman does 
happen once in a way to waste half-an-hour’s eloquence on 
a countryman who has casually dropped in because he is 
on a visit to town and wants to see everything, but who 
has never resided within ten miles of a gas-works in his 
life, the company suffer no harm. But the case is different 
if a simple-minded person is persuaded to take an unsuit- 
able or excessively large appliance that will use more gas 
than he can conveniently pay for; or if a valuable article 
is entrusted to a party of shady credentials, or who is fre- 
quently travelling or away from home. If the company are 
in the happy position of being able to afford to be liberal, 
surely it is worth while to take care that their favours are 
bestowed where they will be appreciated, rather than to 
follow a “ rough and tumble ” system of serving all alike. 
They must keep a freehand. Sometimes it is necessary to 


decline hiring altogether ; and, in other cases, special con- 


cessions can be made with advantage. 

It is well to recognize at the outset that the investment 
in apparatus for hire is subject to special risks. Ample 
allowance must be made for wear and tear, as people do 
not care for hired goods as they do for their own property, 
though cases of wilful or reckless injury are quite excep- 
tional. The chief danger to be guarded against is 
the accumulation of useless and idle stock, or of goods 
that are out of favour as being old-fashioned. The con- 
sumers strongly appreciate the fact that hired apparatus 
can be sent back at any time. The numerous improve- 
ments that have followed each other during recent years 
have increased the difficulties in this respect. With the 
new enamelled cooking-stoves on view, it is a bad job for 
anyone who has a large stock of second-hand sheet-iron 
cookers on hand. Deceases and changes of residence 
result in stoves being returned, so the possibility of accu- 
mulating stock is an ever present danger. It is not safe 
to supply anything of a special character on hire; but only 
such appliances as are in general demand in the district. 
The variety of apparatus, and the number of sizes of each 
variety kept for hire, should be carefully limited according 
to the magnitude and class of business done. A very 
small undertaking should not hire out more than a few 
medium sized stoves; and for districts of anything under 
1000 consumers, it is a good rule to keep to one make of 
stove or gas-fire, and to have special terms for either very 
large or very small sizes. In our large towns, where stoves 
are let out by the thousand, these considerations do not 
apply; and other questions, such as those of supply and 
de nand, come in. 

In any case, the hiring department should be under 





competent supervision ; and when the number of appliances 
let out begins to be counted by the hundred, it requires 
more care than the manager of the gas-works, with his 
numerous other responsibilities, is able to bestow. It is 
not sufficient to serve out the apparatus and leave the 
customer to do what he likes with it—trusting him to 
complain if anything is wrong; but the apparatus should 
be inspected at periodical intervals, varying from a month 
to two years, according to circumstances. In practice, the 
gas company are responsible for the fixing and proper 
action of the apparatus, as well as for maintaining the 
same in an effective state. Gas-fires or gas cooking-stoves 
do not cause much trouble; but with some classes of 
apparatus—such as high-power lamps—regular attention 
is required. The hiring department, therefore, means an 
important addition to the responsibilities, and calls for 
additional store-rooms, workshops, and a staff capable of 
executing ordinary repairs, in addition to being able to fix 
the apparatus promptly and efficiently, and to advise the 
consumers generally. 

I prefer to include the cost of fixing as a part of 
the investment, and in ordinary instances relieve 
the customer of all trouble and expense as_ regards 
fixing. But in particular cases, where a long length 
of pipe is required, or where gas is not already laid 
on and will not be used for anything else, a special charge 
is made. For hiring purposes, the cost of the stove must 
therefore be regarded as including the necessary pipe, 
fittings, and labour for fixing it ; and the cost, of course, 
governs the charge for hire. If a customer wishes an 
appliance put in a place where it will be ineffective or a 
cause of nuisance, it is better to refuse to fix it, at the risk 
of losing his order.. Every piece of apparatus that is 
acting efficiently is an advertisement in itself; and the 
same applies also to every defect or failure. 

Appliances for hire can scarcely be ranked as per- 
manent capital, though there is no objection toa reasonable 
proportion of their cost being charged to capital. They 
may be classed in the same position as tools or retorts, 
which are replaced at the cost of the revenue when obsolete 
or worn out; but I prefer to regard them as floating 
capital, by keeping them in the stock account. On one 
side, we have the first cost of new appliances, including 
fittings and accessories, if provided, and the cost of re- 
newals, maintenance, &c.; and, on the other, the receipts 
for rents. Receipts for stoves sold, or special charges for 
fitting, are deducted from the cost of new appliances. The 
results of a year’s working then come out in the form 
shown as follows :— 

Gas Company. 
Hiving Department. 


To New appliances, | By Rents received during 
pipes, fittings, Weal oc isigs' ss «|6G145 
&c., for hire— Balance to next year . 1025 
Balance from last 
year... « £1000 





Expended on 
samethisyear £150 
Less appli- 
ances, &c., 
sold . . 


Repairs, mainten- 
ance, &c., 
materials and 
labour,includ- 
ing new appli- 
ances in place 
OPOld.. « «6 ss 50 


£1150 £1150 

In any case, it is desirable to make a separate account 
of the expenditure on the hiring department, both for addi- 
tions and for current expenses, so that at any time its posi- 
tion can be reviewed, and the hiring charges re-arranged 
if necessary. 

Taking the actual expenditure on goods for hire, inclu- 
sive of labour and material for fixing, a reasonable rental 
for a gas company to charge is 10 to 12 per cent. for 
cooking-stoves, 15 to 20 per cent. for heating-stoves, and 
20 per cent. for high-power lamps, Heating-stoves should 
be charged at a higher rate than cooking-stoves, because 
they are only used intermittently during the winter 
months, and thereforedo not represent a specially remunera- 
tive class of business; and high-power lamps need more 
frequent attention in the way of maintenance than stoves. 
At’ these rates, the hiring department will be about self- 
supporting, without allowing interest on the capital 
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invested. But special circumstances may arise—as when 
the manufacturing and distributing plant is in excess as 
compared with the actual business done—which render it 
advisable to make some reduction on the above rates, in 
order to push business in particular lines. On this point, 
however, no general principles can be laid down. I do 
not believe in short-period hiring, except at special and 
directly remunerative rates; but I make it clear that the 
object is to obtain, not temporary sales, but a solid and 
permanent business. So no appliance is let for less than 
twelve months at ordinary rates, though special arrange- 
ments may be entered into for short periods. There is 
occasionally a disposition to “ tryon” for cooking-stoves 
in the summer only, and for heating-stoves in the winter ; 
but anything of this sort is decidedly opposed. The 
amount due for rent is made up to each quarter-day, and 
charged with the gas. 

At Salisbury, there is now the following apparatus out 
on hire: 262 cooking-stoves; 7 boilers; 26 gas-fires; 
170 high-power lamps—total 465. 

The cost of these, including fixing and every expense, 
was £2700; and the annual cost for repairs and renewals 
was £100 to £120. The receipts for rents are £235 per 
annum. Of the expenditure, £1000 has been placed to 
permanent capital; and the balance stands in the stock 
account, and at present amounts to £400 or so. Nearly 
half the total cost has therefore been paid off; and the 
greater part of this repayment has come from the rents 
received. Therefore, after paying all maintenance expenses, 
a balance of over £100, or (say) 7 per cent. on our actual 
capital concerned, remains. I propose to apply this to 
the extinction of the stock account; and after this is 
done, I shall consider it may legitimately be appropri- 
ated as profit. Though we have a large investment for 
our district of 1600 customers, it is now self-supporting ; 
while the additional summer and other consumption 
is a useful help towards the prosperity and security of the 
business. I should like, in conclusion, to mention that 
the hiring system was introduced in Salisbury by the late 
Mr. Thomas Hardick nearly thirty years ago. 





THE POPULARIZATION OF GAS. 
By A. Doucatt, of Tunbridge Wells. 


The subject which I am to bring before the Institute 
cannot lay claim to scientific interest or novelty of any 
kind; but I trust it may give rise to a discussion which 
will be both interesting and profitable to the members 
generally. The popularization of gas is a comprehensive 
subject ; but it is my intention to confine my remarks to 
that part of it relating to the coin-meter system, which 
has not yet been brought before this Institute in the form 
of a paper. 

By this system, we are introduced to a new class of con- 
sumers who were, by force of circumstances, unable to 
avail themselves of the advantages of gas under the old 
dispensation. The restrictions placed upon the supply of 
gas by requiring deposits, payment for services, meters, 
and fittings, together with the prospect of a quarterly 
account, formed obstacles not to be overcome by the 
artizan and working-class population. The invention of 
the coin meter at a time when gas was brought into keen 
competition with cheap oil on the one hand and electricity 
on the other, was hailed as the solution of a problem 
which had long exercised the attention of gas engineers. 
The readiness on the part of gas companies and gas com- 
mittees to adopt the new meter, stimulated inventive genius; 
and there are now many coin meters of a reliable nature. 

When it was first proposed to introduce the new system 
into Tunbridge Wells, it was thought that there was little 
scope for it in a residential town; and that it was more 
likely to succeed in industrial places, with thickly popu- 
lated districts. On examination, however, it was found 
that the houses where gas was used were fewer in 
number than those where other illuminants were employed. 
In the year 1891, out of 5300 inhabited houses, 2925 were 
without gas. With these facts before them, the Tunbridge 
Wells Gas Company decided to give the system a trial, 
and agreed to fit up, free of cost, houses where the annual 
rental does not exceed £20, and the distance from the 
mains is not beyond 50 feet. Under this arrangement, 
the Company lay the necessary service-pipe; fix a coin 
meter, and run supplies to four different places; providing 





one telescope pendant, two brackets, and a small boiling- 
ring or cooking-stove. 

The work of fitting up the houses was let toa thoroughly 
reliable contractor, with whom the following agreement 
was made :— 


ARRANGEMENT for Fitting Up Small Houses, the Rental of 
which does not exceed £20 per Annum, under the Coin- 
Meter System. 

The Company will lay service, fix meter, and supply pendants, 
brackets, boiling stoves, tube backs, wood blocks, nose pieces, 
burners, flexible tube, composition pipe, hooks, and other fittings 
required. 

The Contractor will provide all tools, nails, screws, solder, 
and other materials necessary for connecting up outlet of meter 
and running supply to four separate places in each house. He 
will also cut away, and afterwards make good, all needful 
plaster, woodwork, brickwork, paint, and paper, and complete 
the work to the satisfaction of the Gas Company's Inspector. 
He shall be paid the sum of eight shillings (8s.) be each house 
so fitted up; or such a sum as may be agreed upon, when the 
full amount of work, as above stated, is not carried out. 

He shall also be paid an additional two shillings (2s.) as 
commission for each new consumer obtained by him, for which 
he shall obtain the signature of the Landlord to the printed 
‘Form of Consent" provided by the Company, inquire into the 
respectability of the applicant, and report all orders and infor- 
mation to the Gas Company’s offices. 


The local directory was brought into requisition ; and all 
houses not already supplied with gas were marked. A 
handbill announcing the new departure was left at each of 
these houses; and a few days afterwards the contractor 
called and explained more fully the working of the system. 
After this, the applications came in so quickly that it was 
difficult to execute the orders as promptly as the clients 
wished. The demand for coin meters all over the country 
taxed to the utmost the resources of the manufacturers ; 
and, even if desired, it would have been impossible to obtain 
from any one maker a regular supply in anything like 
reasonable time. A plan, however, was adopted of 
dividing the town into districts—a different make of meter 


‘being used in each; and in this way, the difficulty of 


obtaining the requisite number was overcome. In the 
event of any complaint being made, this plan has the 
further advantage of enabling the inspector to tell, without 
reference to his book, the maker of the meter in fault. 

In very few instances has the introduction of this system 
necessitated the laying of new mains. Asa rule, a pipe sup- 
plying public lamps and occasional consumers in theordinary 
way, and large enough for the fresh demand, was already 
there ; so that in our case the expenditure under this head 
was small. New services, however, have been required ; 
and to supply the 1600 consumers under the new system, 
over 8 miles of wrought-iron tubing have been laid, or about 
28 feet per consumer. Remembering how quickly this 
tubing oxidizes in some earths, the cost of renewing must 
be taken into account ; for although it may be said that 
the length of the service to these consumers is not greater 
than that to ordinary ones, yet it must be remembered 
that the quantity of gas used by them is only small, and 
that the proportionate cost to the Company is therefore 
much more. Defective services have much to answer for 
in increasing the leakage account ; and where this system 
is extensively adopted, there must be more loss from this 
source in the future. In Tunbridge Wells, the average 
consumption is 60,863 cubic feet per ordinary consumer, 
and 9918 cubic feet per consumer under the new system. 
Reckoning the length of service-pipe in both cases to be 
the sane, the loss by leakage would be increased from the 
source indicated. 

The fixing of the meter in a place convenient to the Gas 
Company, and at the same time accectable to the fasti- 
dious tastes of our new consumers, is not always an easy 
matter. In the majority of cases, the front room is 
selected, as being the most convenient place to run the 
service to; but where part of the house is sub-let, and the 
meter is under the control of one of the occupants only, 
difficulties arise. The lodger may go out and lock up the 
room containing the meter; and thus prevent the tenant 
putting in his coin in the event of that operation being 
necessary. Though it may be easier in the first instance 
to put the meter in the front room, it is advisable, for the 
satisfactory working afterwards, to fix it in a place where 
it can be readily got at by all concerned. 

From the meter, composition pipe was at first used 
entirely for piping the houses; but its liability to sag, 
and the risk of leakage by nails being driven into the pipe, 
led to the use of a combination of iron and composition 
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—the iron being used under the floors, and the composition 
on the walls. The fittings supplied to such consumers 
should be strong and good; the annoyance and expense 
occasioned by cheap fittings should be guarded against. 
When a company undertakes the oversight of such a large 
number of the consumers’ internal fittings, the importance 
of securing in the first instance strong and well-made ones 
must be apparent to all. Money laid out in this direction 
is well spent. To many gas companies this new depar- 
ture will entail an extra staff of men to attend to the 
appliances on hire. A periodical inspection of these must 
be made to ensure satisfaction ; and fittings must often be 
brought to the workshop to be overhauled and put in 
order. Burners, which have so much to answer for in the 
wasting of gas, must be renewed from time to time; and 
some cheap form of governor burner should be supplied. 

As far as lighting is concerned, these consumers would 
not be worth securing; their requirements in this direc- 
tion being so limited. The convenience of gas as a heat- 
ing and cooking agent is, however, highly appreciated by 
the working classes; and it is because of this that the 
new departure can be made remunerative. The readiness 
and facility with which a supply of hot water can be 
obtained by means of the boiling-ring, make it a great 
boon to such people; and I believe it was mainly on 
account of this that the coin-meter system found favour in 
its early days, and has since grown to be so popular with 
the class for whose benefit it was conceived. We do not, 
however, stop at the boiling-ring, but lend, free of charge, 
cooking-stoves, tailors’ irons, &c., to those consuming gas 
under this system; looking to the increased consumption 
of gas for a return on the additional outlay. Of the 
1600 consumers with coin meters, 882 have cooking- 
stoves; and I believe, in the near future, a much greater 
number will be supplied with these stoves. It encourages 
day consumption, which all are anxious to cultivate. 

Gas compares very favourably with coal bought in 
small quantities—especially when it is directly under the 
control of those paying for it, and not subject to the 
wastefulness of servants. Much ignorance prevails with 
regard to the use of gas cooking-stoves; and the gas 
exhibitions which are now so common in our towns do not 
reach a large section of those who specially need instruc- 
tion. They will not attend demonstrations of cookery, 
which are often beyond them; and we have therefore 
decided to give homely lessons in cooking by gas in 
various parts of our district. These will be given, not by 
a professional cook, but by the wife of a working man, 
who is well up in the subject, and possesses a natural 
aptitude for imparting to others what she herself knows. 
It is intended to engage a room, and invite those in the 
neighbourhood to attend these lessons in a homely way. 
By such means, practical knowledge will be spread 
among a class who, by reason of the exigencies of their 
position, cannot otherwise obtain it. 

I believe the time has arrived when purveyors of gas 
should undertake gas-fitting in all its branches. Iron- 
mongers nowadays, anxious to keep abreast of the times, 
are too ready to recommend their customers to have their 
houses wired for the electric light, rather than piped for 
gas; and it behoves us to look after our own interests 
in this matter. Where there is a staff competent to deal 
with the fittings of prepayment consumers, the work of 
fitting up other houses under the ordinary system could 
be managed without much addition to that department. 

There are in Tunbridge Wells a considerable number 
of houses of a rental from £20 to £35 a year that are not 
fitted for gas; and it has been decided to extend the 
benefit of the system to these—substituting if desired a 
shilling coin meter. The expense of fitting these larger 
houses is greater; but the consumption is sure to be more, 
and in that way the additional expenditure will be justified. 
I am unable to give at present any reliable figures with 
regard to these larger houses; but I feel sure the applica- 
tion of the system to them is a step in the right direction. 

When the popularity of the coin-meter system is 
thoroughly established in a town, it is well to announce to 
architects and builders that the gas company are prepared 
to lay the pipes for gas to be supplied under the coin- 
meter system in cottages during erection. Some landlords 
object to have their property pulled about by the laying of 
the necessary pipes; and in the case of new cottages, it 
certainly is mutually advantageous to have the pipes put 
in before they are finished. Gasis so popular with the 











‘working classes that there is little fear of the tenant not 


requiring it. 

It is advisable to make monthly collections by intelli- 
gent collectors, competent to give advice in simple cases, 
The company will thus be in frequent touch with the 
consumers ; their requirements can be promptly attended 
to, and more general satisfaction given. One of the diffi- 
culties inseparable from the coin meter is the discrepancy 
that is often found between the registration of the meter 
and the money found in the box. I do not refer to flag- 
rant cases, where it is apparent that something is wrong, 
but to the small amounts of “shorts” and “ overs.” 
When a few coppers are short, it is impossible to convince 
the consumer that such is the case, and still more impos- 
sible is it to get him to pay the deficiency. ‘The loss of con- 
fidence caused by pressing for payment is not to be com- 
pensated for by the recovery of these small sums, which 
only amount to about 1 per cent. on the prepayment 
rental, or (say) 4d. per 1000 feet. It is better to write off 
these deficiencies each year, and regard them as expenses 
incidental to the system. 

To provide against loss in this way, it is a good plan to 
set the meter rather under the quantity allowed for a 
penny, and when there is anything over to return it at the 
end of each quarter. There is obviously no difficulty in 
dealing with an excess; but it is not so easy to recover a 
few pence that may beshort. Various means of collecting 
the coppers are adopted, according to the amount to be 
dealt with. Our collectors have a strong lad with a bag ; 
and in this way they manage very well. Tricycles and 
carts are used for such purposes ; and no doubt, where the 
amounts are large, some such arrangement is necessary. 
It is rather a troublesome matter to dispose of these 
coppers. Some companies get their bankers to accept 
them for a consideration; but we find the tradesmen are 
glad to have them if we can give them half-pennies to mix 
with them, and these we obtain from the bank for the 
purpose in boxes of £20. 

The cost of fitting these houses, including service and 
meter, has been £3 16s. 3d., and when a cooker was sup- 
plied, £5 16s. 3d.—making an average of £4 16s. 3d.; 
while the cost of connecting an ordinary 3-light consumer 
is about £2. From this source, therefore, there is an extra 
capital expenditure of £2 16s. 3d.; but inasmuch as this 
new business is obtained without any additional expendi- 
ture for mains, I think we might set the saving effected in 
this way against the extra expenditure indicated. If that 
be so, then there is no interest on extra capital employed 
to take into account. It will only be necessary to allow 
for wear and tear of meter and fittings, extra cost of 
collection and attention to meters, &c., to put these con- 
sumers on the same basis as ordinary ones. 

Now, judging from the reports which have appeared 
from time to time in the ** JourNaL or Gas LIGHTING,” the 
consumption of gas by these consumers varies very much 
in different towns. The extra price charged to cover the 
expense of fittings is also a variable amount, and one which 
must be regulated principally by the average quantity used 
per consumer. The question naturally arises, What is a 
fair price? Take the case of Tunbridge Wells, where the 
cost and consumption are as follows :— 








Cost, including Meter, Average 

Pipes, Fittings, Boiling-Ring, Consumption. 

Service, and Labour. Cubic Feet. 
Without cooker oa3-00 33 6,189 
With cooker « § 10 3 13,648 
Average. . e £416 3 ve 9,918 


The price to the ordinary consumer is 3s. per 1000 cubic 
feet; and we give these consumers 21 cubic feet for a 
penny, which is about 113d. more per 1000 feet. Now, 
9918 feet at 113d. = gs. 6d., which may be hypothetically 
distributed as follows :— 


Wearand tear {6 <6: eet ee ee be 6 986d: 
Extra collection and attention to meters, &c.. . 2 0 


This I consider is a fair amount to cover the extra expen- 
diture involved. 

These prepayment consumers are specially satisfactory 
from a gas manager’s point of view, as they take their 
supply uniformly throughout the year. This will be seen 
from the following figures :— 


1895; - Ordinary Prepayment Consumption. 
Quarter Consumption. (1090 Consumers). 
ending— Cubic Feet. Cubic Feet. 
March «4 « « « © « 59,477,300 ee 2,261,000 
PUNO 0's 0: -95.-182)-0-) 0+, 20 RSA OOO oe 2,111,000 
ee ee ere » 27,921,100 oe 3,452,000 
Dec. . es @ » « 53:349,000 ae 2,993,000 














June 16, 1896.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





1336 





Taking this new business as a whole, it is remunerative 
from the first, and that is more than can be said of every 
new undertaking. The quantity of gas used varies very 
much, as will be seen from the following tables, which give 


separately the consumption by those who have cookers | 


and those who have not :— 


With Cookers. Without Cookers. 





No. of Cubic No. ot Cubic 
Houses. Feet. Houses. Feet. 

2 withconsumption under 3,000 9 withconsumption under 1,000 
4 4,000 30 2,000 
5 5,000 30 3,000 
7 6,000 48 4,000 | 
9 7,000 5! 5,000 
8 8,000 59 6,000 
18 9,000 £4 7,000 | 
14 10,000 50 8,000 
15 11,000 42 9,000 
14 12,000 41 10,000 
12 13,000 37 11,000 
22 14,000 23 12,000 
13 15,000 14 13,000 | 
15 16,000 15 14,000 
9 17,000 8 15,000 
6 18,000 10 16,000 
8 19,000 6 17,000 
f 20,000 4 18,000 
5 21,000 2 19,000 
3 22,000 4 20,000 
4 23,000 2 22,000 
7 24,000 I 24,000 
4 25,000 I 25,000 
3 26,000 

2 27,000 

2 28,000 

I 29,000 

I 31,000 

I 32,000 

t 33,000 

I 35,000 

q 43,000 

I 64,000 

225 541 


These consumers have been burning gas during the whole year. 


It is evident, from the above figures, that many of those 
who have cookers are not making much use of them. I 
am disposed to put this down, in most cases, to ignorance 
as to the proper management of the stoves, and would 
recommend district lessons in cookery to be given in the 
way I have already indicated, taking special care to secure 
the attendance of those who are most in need of such 
instruction. When stoves are lent free of charge, there 
are many ready to apply for them; but with the first diffi- 
culty, they lose heart and will not persevere, but simply go 
back to their old way of working. It will pay to take 
some trouble at first to instruct such people; for if once 
they get into the way of properly managing the stove, they 
will never return to the coal fire. Gas companies and 
corporations must, however, in many cases do more than 
simply fit up a cooking-stove free of charge. An artisan 
will sometimes pay as much as 7d. or 8d. a week for wood 
for his kitchen range; and surely if he can save that and 
the trouble of lighting a fire as well, he will, in the summer 
months at all events, find the gas cooker a great boon. 

Until lately, we have had one agreement for the landlord 
and another for the tenant; but now we have adopted a 
combined agreement which is more simple, and which 
provides for a change of tenant without requiring a new 
form. A similar form is used by several companies. 


APPENDIX. 
AGREEMENT FOR SUPPLY OF GAS AND HirE OF FITTINGS UNDER 
THE PREPAYMENT SYSTEM. 
To the Tunbridge Wells Gas Company, 


Ey hwudekenicses eave vewadtcecivuden Oi coatecckcks 
being the Owner of the Dwelling-house knownas No.......+++- wae 
and situate in.....+++++eee0+-2unbridge Wells, of which........00. 
is the Tenant, Do HErEBy AUTHORIZE the Servants of the Tunbridge 
Wells Gas Company, with the consent of the Tenant, to enter and fix 
therein the Automatic Prepayment Gas Meter, Pipes, Stoves, and other 
Fittings mentioned in the Schedule hereto, and likewise at any time 
thereafter to enter to add to, repair, renew, or remove the same, the 
Company bearing the sole cost thereof, and making good any damage 
done to the premises in the course of fixing or removal ; AND I HEREBY 
ACKNOWLEDGE that the said Gas Meter, Pipes, Stoves, and Fittings are 
the property of the said Gas Company, and that the same shall not at 
any time during my ownership of the house be liable to distraint for any 
— due from the present or any future Tenant of the said Dwelling- 
Ouse. 


Dated this. ..oocccG&y Of. ccscccccccseslSQeocece 
Signed ...... 


Anp I, the said 

the Tenant, hereby agree as follows :— 
1.—That I will consume the Gas of the above Company, and pay for 
the same and for the hire and maintenance of the said Gas 


eee ee 














Meter, Pipes, Stoves, and Fittings, at the current rate charged 
by the Company, by depositing money in the Automatic Pre- 
payment Meter provided by the Company. 

2.—That I will give the Company immediate notice of any defect in 
the said Gas Meter, Pipes, Stoves, or Fittings ; and I undertake 
that the said Gas Meter, Pipes, Stoves, and Fittings shall not be 
sold, removed, or damaged (fair wear and tear excepted) during 
my occupation of the said Dwelling-house. 

3.—That in case of any defect in the Automatic arrangement of the 
Meter permitting more Gas to pass than is accounted for by the 
number of pennies found in the box, I hereby agree, on demand 
being made, to pay for such additional quantity of Gas as may 
be registered on the index of the Meter. 

4.—That the Servants of the Company may enter at all reasonable 
times to collect the money, or to inspect, repair, or renew the 
said Gas Meter, Pipes, Stoves, or Fittings. 

5.—That should I wish to cease consuming the Gas of the said Com- 
pany at the above premises, I hereby agree to give the Company 
seven days’ notice in writing of my intention so to do. 

6.—That should the Company desire to cease the supply of Gas to 
me, or to remove any Gas Meter, Pipes, Stoves, or Fittings, for 
any other reason than that of improper use or fraud, they shall 
be at liberty to do so on giving me seven days’ notice, in writing, 
of such their intention so to do; and the servants of the Com- 
pany shall at any time thereafter, during my occupation of the 
said premises, be at liberty to enter to inspect, repair, renew, or 
remove the said Gas Meter, Pipes, Stoves, or Fittings. 


Dated thiss occ cess 64 ORY OhisceseccicedcccelSQecce 
Siem se cc cesss 


TROMMR GM ca ceceacuaaaes 


Schedule. 
Automatic Prepayment Gas Meter No.... 
Main-Cock and Connections, 
Pendant. 
Brackets. 
Burners. 
Cooking-Stove. 
Boiling-Stove. 
Feet of Connecting-Tube. 
Feet of Compo. Pipe with Blocks and all Connections. 


[On the fly-leaf of the agreement are several forms for use in 
case of change of tenancy ; thus obviating a fresh agreement.] 
Specimens of the books used in this connection by the 


Tunbridge Wells Gas Company were upon the table for 
members’ inspection. 


SC eeeeeseeeeeeseereses 


—< 
—— 





Nitrogen Compounds from Coal Distillation—Herre John 
Lundin describes in the ‘‘ Teknisk Forenings Tiddskrift”” some 
experiments by Herr Knublauch on nitrogen and nitrogen com- 
pounds from the distillation of coal, and also some researches 
on the same subject undertaken by himself. According to the 
‘‘ Chemiker Zeitung,” he summarizes the results as follows: (1) 
About 50 per cent. of the nitrogen remains in the coke. (2) 
There is found again in the gas 30 per cent. ; and, on account 
of its deteriorating effect on the illuminating power, it must be 
considered harmful. (3) From 12 to 14 per cent. was converted 
into ammonia, corresponding to 23 lbs. of ammonium sulphate per 
ton of coal. (4) Scarcely 2 per cent. (corresponding to o’o2 per 
cent, of the coal) unites with carbon and hydrogen to form 
hydrocyanic acid, corresponding to 3'1 Ibs. of potassium ferro- 
cyanide per ton of coal; two-thirds is, however, retained in the 
oxide purifiers. (5) Finally, 14 per cent. is found in the tar as 
nitrogen bases, corresponding to o'o2 per cent. of the coal. (6) 
At the most, from o*2 to 0°25 per cent. of the coal is converted 
into valuable nitrogenous bye-products, which yield a return of 
about 0°34d. per 1000 cubic feet of gas. The investigations were 
made chiefly on Westphalian coals, and with other varieties 
different behaviour might be expected. 


The Temperature of Certain Flames.—At a recent meeting of 
the Chemical Society, the above-named object was dealt with 
by Mr. W.N. Hartley, F.R.S: Having for many years studied 
the nature of flames and the spectra they emit, he found no 
practicable means of measuring their temperature, owing to the 
disproportionate size of the measuring instrument (a thermo- 
electric couple, for instance), compared with the effective volume 
of the flame. He measured the temperature of flames by means 
of gold leaf and with fine wires of platinum 1-3000th inch in 
diameter, such as were drawn by Wollaston and used by 
Faraday; also with pure platinum wire 1-1oooth inch thick. 
He furnished evidence of the high temperature of a candle-flame, 
not only from the melting of gold and of platinum in the flame, 
but by an examination of the spectrum to be seen in the mantle. 
Experiments made with platinum wires heated in a batswing 
gas-flame were described, which proved that the carbon does 
not lower the melting-point of the platinum in any appreciable 
degree. A small carbon monoxide flame melts platinum wire 
1-roooth inch thick; and a cyanogen flame was shown to be 
intensely hot, for it melted such wire with extreme ease. The 
author expressed the belief that his experiments had dissipated 
the doubt that was cast on Professor Smithells’ statement of the 
high temperature of the mantle of the bunsen flame, and con- 
firmed his own estimate of the high temperature of the Bessemer 
flame. 
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ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 


(For Stock and Share List, see p. 1353.) 


BusinEss on the Stock Exchange during the past week was, on 
the whole, only quiet, although at times it took a spurt that 
looked as if it were going to generate some activity; and the 
tendency generally was rather dull. Towards the end, things 


brightened up considerably ; and a favourable incident was the 
release of the four leaders in the Transvaalaffair. But operators 
have recently been taught so many lessons in caution with re- 
gard to the actions of the Transvaal authorities, that no boom 
could be manufactured out of the incident. Fine weather had 
a good effect on home rails; but it also affected the attendance 
in the markets, and helped to keep things quiet. Among minor 
points were the buoyancy in beers, and the signs of a check to 
the cycle mania. The fortnightly settlement presented no 
special features; and its requirements had no effect on the 
Money Market, which remains in its persistent condition of 
extreme ease. Business in the Gas Market has been below the 
average on the whole. It opened with a good show of activity. 
But transactions soon fell away to some extent; and they 
remained somewhat restricted to the end of the week. With the 
notable exception of the chief stock in the market, the tendency 
was favourable; and several quotations made moderate 
advances in value, In Gaslights, the “A” opened well at 
3134, and seemed disposed to remain steady. It gave way, 
however, in the middle of the week; and the quotation was 

ut down a couple of points. Very little was done in the secured 
issues. But oe were decidedly firm; and the debenture stocks 
came out a little higher ex div. South Metropolitans were 
strong and quiet; the “‘C” gaining two points. A couple of 
transactions in Commercial old showed its strength; and the 
quotation improved. The Suburban and Provincial group were 
almost stagnant; but Brentfords advanced. Among the Conti- 
nentals, Imperial was active and unchanged; while Union 
made a nice advance, and European exhibited strength. The 
rest offeredno remarkable feature. Business in the Water Com- 
panies was very quiet; but some slight advances in value took 
place. The reduction of the rate of dividend in Southwark has 
not affected the price. 

The daily operations were: Gas opened briskly on Monday, 
which was the busiest day of the week. Prices were good; but 
quotations did not move. Tuesday was quieter; but good 
figures ruled generally. South Metropolitan ‘“‘C ” improved 2; 
Imperial Continental 34 per cent. debenture, 1; and Cape 
Town,}. Inwater, Grand Junction debenture rose1. Wednes- 
day was a very quiet day, and nothing moved. On Thursday, 
there was a little run against Gaslight ‘“‘ A,” which fell 2; but 
Commercial old advanced 2. New River Water was also 2 
higher. Friday's business was‘very limited; but the general 
tendency was good ; and several issues profited by ex div. quo- 
tation. On Saturday, transactions were at about the usual level. 
But prices were good; and the week closed well. Brentford 
old and new had a rise of 3 each. 


La 
—— 


DISCOVYERERS, INYENTORS, AND IMPROYERS. 














In its issue for the 8th ult., the ‘ Engineer” had an article on 
a subject of perennial interest for all technicians, entitled 
‘Education and Invention.” This was the article to which 
brief reference was made in our recent commentary on the 


address, among others, of Mr. Windsor Richards to the Institu- 
tion of Mechanical Engineers. It started with a commendation 
of Mr. Richards for denying to technical education the value 
sometimes claimed for it as a means of maintaining the industrial 
supremacy of the nation; and it went on to inquire whether 
it is not possible to have too much education and yet not 
enough. The bulk of the article is composed of evidence in 
favour of an affirmative answer to this question. The point is in 
regard to the tendency of technically trained and educated men 
to act in the spirit of Porson’s gibe, and consider that what they 
do not know concerning their speciality is not knowledge. 

The first illustration in support of this argument was supplied 
by a correspondent of our contemporary, writing on the subject 
of Dr. Hampson’s process for the production of liquid gases by 
the reversal of the well-known practice followed for recovering 
the waste heat of furnace gases. This critic remarked that 
such an apparatus could not have been invented by a man of 
strict scientific training. The process in question is apparently 
peyote prom wi baseless ; and consequently nobody trained 
to regard the science of heat by the way of the text-books could 
have thought ofit. The same remark applies to the origination 
of the regenerative furnace by Frederick Siemens. All the 
text-books stated that more heat was to be got out of fuel by 
burning it directly to carbonic acid than by partially oxidizirg it 
to carbonic oxide and then burning this gas. When an observa- 
tion to this effect was made by the present writer to Frederick 
Siemens himself, he only remarked quietly in reply that the 
professed authorities on Heat “did not know all about it.” 





Here is the gist of the matter, The professor, the text-book 
writer, is justified in what he teaches only if, whenever the sub- 
ject admits of it, he does not lose sight of the fact that he 
regards it from only one position. Unhappily, it is the inherent 
drawback of much technical training that it tends to obliterate 
from the mind of its possessor the power of perceiving the possi- 
bility of there being other standpoints than his own. 

This, as our contemporary puts it, is the reason why a high 
scientific training is often, and in many ways, fatal to the exercise 
of the development of inventive genius. ‘It is simply that 
knowledge is too often assumed to have reached finality when 
it has done nothing of the kind; and the belief is fostered and 
inculcated by those who write books and treatises, and teach, 
in various ways.” Not only the professor in his chair and the 
teacher in his class-room, but also the practical man in his office 
or workshop, is prone to think it lies with him to say the last 
word upon his own speciality. Of course, there is a wide field 
in which the knowledge of such a specialist stands him in good 
stead, and is capable, under proper inspiration, of producing 
much good and many novel results. Such knowledge as the 
professor and the technician possess is invaluable for keeping 
them and others who will be advised by them from ruining and 
making fools of themselves by attempting the obviously im. 
possible. This knowledge, in short, is a guide and stay of 
inestimable value, when employed in tracing the way along 
well-trodden paths. It is like the art of ‘plain sailing” as 
understood by the ancient mariner, without which he could 
never have found his way from port to port across the trackless 
seas. But, like this knowledge, it contains no hint of the exis- 
tence of a higher scheme of navigation, capable of shortening 
some voyages by a third of their traditional length. 

The record of modern technics is full of examples of the 
technician being beaten at his own pursuits by the outsider. 
Our contemporary cites among others the development of the 
modern bicycle, with its suspended wheels, ball-bearings, and 
bizarre framing—all flat contradictions of the accepted mecha- 
nical principles of a quarter of a century ago. Then, again, 
there is the injector. ‘The announcement that Giffard was 
forcing water into a boiler by means of a jet of steam drawn 
from the same boiler, was received by every trained mind with 
shouts of derision; and months, if not years, elapsed before a 
theory of the action was formulated or accepted.” It was the 
same with that very simple device the Pelton water-wheel, as 
compared with the turbine: “The man of high science pro- 
duces the turbine—a very admirable invention; but the Cali- 
fornian miner, with practically no training, and plenty of water 
under pressure, proceeding on quite different lines, turns out a 
machine very much cheaper and simpler, particularly in the 
matter of installation, and one not less economical in the use of 
water.” It is quite evident that a student of hydraulics who had 
learnt at college to regard the turbine as the acme of water- 
engines, would never have thought of making the Californian 
miner’s ‘ hurdy-gurdy.” 

Our contemporary argues that the quality of discovery, which 
appertains to every invention that amounts to a new departure in 
technics, is something that cannot be the outcome of training. 
‘“‘ Let it be conceded, for the sake of argument for the moment, 
that the difference between an invention and a discovery 
is one of degree and not of essence, and we shall be able at 
once to understand why a rigorous and excellent scientific 
training may stifle invention. Such a training may be, and in 
mechanics at all events always is, fatalto discovery. It teaches 
that there is nothing left to discover. Everything is known that 
can be known, for example, about heat, and the steam-engine, 
and soon, Ifa carefully trained student proposes to himself to 
accomplish a certain thing in a particular way, his training may 
tell him that the thing he proposes to do cannot possibly be 
done, because the doing of it would break one of Nature’s laws. 
The result is, of course, that he sits still and does nothing.” 
There is some exaggeration here; but the statement is true in 
the main. It is the man who does not know that he is beaten 
(according to the text-books) before he starts, who accomplishes 
the impossible. Of course, the thing which he proposes to do, 
or which, as is frequently the case, suggests itself to him while 
he is looking for something else, must be possible after all; but 
this is as far beyond the scope of the text-book to predict as it is 
outside the experience of the practical man. 

It isnot, as our contemporary is careful to point out, the posses- 
sion of knowledge which stops progress, but the mischievous 
assumption that the knowledge is final. ‘ In otherwords, thetrain- 
ing becomes too dogmatic—too monkish, if we may use the word. 
The young man finds it very difficult to believe or to understand 
that his teacher in the college, or his head in the office, does not 
know all that is to be known; and itis only human nature that he 
should subsequently take to himself the belief that he himself 
knows all about everything, and that if he thinks nothing can be 
achieved in a certain direction, nothing can be achieved at all. 
Yet it cannot, we think, be disputed that most of our leading scien- 
tific men know a great deal too much to invent anything; and so 
the world gets its steam, gas, and oil engines, its railways and 
high-speed ships, its power-looms and spinning-jennies, its horse- 
less carriages and its telegraphs, not from the man of science, not 
from the teacher, but from the hard worker, who is continually 
trying new things, because he has never learnt that there is 4 
law or alimit beyond which he cannot go. No doubt much time 
anid money and labour are wasted; but in the long run the 
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world owes more to the man who does not believe in the im- 

ossible than it does to the man who sees it everywhere.” This 
isin a large degree true; although the language is not to be read 
too literally, or as expressing anything more than one aspect of 
a large truth. 

The gas industry is not without its own examples of this same 
truth, the most conspicuous of which are the incandescent 
burner, the gas-engine, and the regenerative furnace. Itshould 
be observed, however, that these were not the productions of 
ignorant men, such as too often crowd into the Patent Offices 
with their inchoate notions, but were the result of high ability 
and great knowledge applied from the outside to the solution of 
technical problems which the technical experts either did not 
believe to be capable of solution, or the very existence of which 
they did not suspect. The specialist, in short, is peculiarly 
liable to being ‘‘ unable to see the wood for the trees;” but 
when it is shown to him—ah ! then he is to the fore with his 
“improvements” on the original invention. This is in exact 
accordance with the observations of our contemporary. The 
specialist may be incapable of discovering anything; but he is 
certain to hunt down, in packs, any inventor who may be unfor- 
tunately advised in the matter of securing the property in his 
innovation upon established practice. 

Such is the way of the technical world, and it is idle to com- 
plain of it. The original discoverer puts an affront upon all 
those who have been previously occupied in working along 
accepted lines. He ventures to tell them that they do not 
know their own craft ; and they revenge themselves by display- 
ing a remarkable aptitude for doing his business in ways which 
he did not foresee. In the result, it is all one to the world, 
which calmly proceeds upon its way, irrespective of the con- 
sideration as to whether or not those who have facilitated its 
progress have profited by their enterprise. The best service 
that an observer of these matters can render to those who are 
likely to become involved with them, is to exhibit these facts in 
their true light. 








NOTES. 


The Transmission of Heat through Plates. 


Mr. A. Blechynden has continued the experiments respecting 
which he read a paper at the summer meeting of the Institution 
of Naval Architects in 1893, which had for their object the 
determination of the rate of transmission of heat through boiler 
plates. The investigation has proceeded upon copper and 
steel plates of equal thickness, but presenting different con- 
ditions as to brightness, cleanness, and smoothness. According 
to Rankine, who used Peclet’s figures, the difference of the rate 
of heat-transmission through plates o°5 inch thick does not 
differ materially from the two metals, whether clean or blacked. 
This view is upheld by Mr. Blechynden’s experiments. His 
general conclusion is that a clean copper plate, with its surfaces 
as it comes from the mill, is about equivalent in heat-transmit- 
ting power to a steel plate with machined surfaces ; or, that in 
the case of these two metals at least, clean metallic surfaces are 
about equal in heat-transmitting properties irrespective of the 
metal. The oxidized though comparatively bright surface of 
the steel plate is approximately equivalent to a fire and soot- 
dirtied copper plate. In addition, soot-dirtying a steel plate 
surface as it comes from the mill makes little difference in its 
heat-transmitting properties, while merely sooting a machined 
steel plate affects its rate of transmission very little. Experi- 
ments with tubes as well as with plates confirmed this deduc- 
tion. The efficiency of steel and copper tubes was equal, but 
it seemed much greater than was estimated by Peclet. It also 
appears from these and the former experiments that the rate of 
transmission follows the square of the difference of the 
temperatures much more closely than Peclet thought. Mr. 
Blechynden’s tables and diagrams are reproduced in the 
“ Engineer,” 

The Production of Potable from Foul Water. 

The particulars of the Mirlees, Watson, and Yaryan Com- 
pany’s apparatus for producing pure water from dirty or sea 
water were recently described in ‘ Engineering.” This is a 
‘‘sextuple effect” appliance—that is to say, the heat derived 
from the steam boiler is used six times for evaporating in the 
evaporating and condensing apparatus, This does not repre- 
sent all the effects which may be adopted in practice, since a 
larger number is possible. Beyond a certain point, however, 
the extra advantage obtained by increasing the number may 
not be worth the cost. The apparatus consists essentially of six 
cylindrical vessels containing heating and evaporating tubes, six 
separators corresponding to these vessels, and arranged in one 
vertical column, compound surface condensers and preliminary 
heaters, and the necessary circulating pumps. The condensed 
water is filtered and aérated; care being first taken to free 
it from the gases and air which it originally contained. It 
is conceivable that certain gas-works in hot countries and where 
clean water is scarce might make use of some such arrange- 
ment. According to results of trials made by the Egyptian 
Government, and the Perim Coal Company, the actual produc- 
tion of fresh water per pound of fuel consumed amounted to 
33°9 Ibs. and 357 lbs. respectively; the production of water 





being 31°8 tons and 61°8 tons per 24 hours. The initial steam 
pressure was about 88 lbs. per square inch. 


A Vibration Meter. 


Mr. John Milne, F.R.S., has constructed an instrument 
designed to measure the vibrations and jars experienced by 
metallic structures, such as bridges, which might perhaps be 
applied to record the stresses to which gasholders are subjected. 
The principles involved in the construction of these instruments 
are those embodied in a modern form of seismograph, in which 
although the frame of the apparatus may be subjected to rapid 
displacements, a certain portion remains practically at rest, 
and it is relating to the steady points in the system that the 
motion of the others is recorded. The instrument contains a 
clock carrying a roll of paper upon which any movement is 
recorded. At present the instrument, which is of a very com- 
pact form and strongly made, has been used to record irregu- 
larities in railway tracks revealed by the passage of trains in 
which it has been carried. The rapid vibrations caused by 
machinery in a building can also be measured in the same way ; 
and the irregular action of reciprocating machinery of all kinds 
can be detected with a view to improved balancing. Itis an 
interesting illustration of the possibility of adapting a scientific 
instrument originally intended for a special non-technical pur- 
pose to very precise practical uses. 


The Perception of Light. 


Discussing the phenomenon of the perception of light by the 
eye, Sir G. G. Stokes has remarked that, so far as relates to the 
formation of images on the retina, the eye simply acts like an 
optical instrument—like the objective of a telescope or micro- 
scope—and we may apply our mathematics to tracing the course 
of the rays through it. On the other hand, even if we knew 
accurately—which we do not—the nature of the effect which 
the external agent produces on the ultimate structure of our 
bodies, there would still remain, shrouded in impenetrable 
mystery, the nature of the process by which some change in the 
bodily organism causes a sensation to the conscious being. 
Sir G. G. Stokes thinks that possibly the outer member of 
the “rods and cones” of the retina may play the part of 
a microscopic electric battery, being charged somehow or 
another. In support of this suggestion, he referred to 
some remarkable experiments made several years ago by 
Professor Dewar and Mr. M’Kendrick, which went to show that 
an electrical change is effected in the dissected optic nerve by 
exposure to, and withdrawal from, light. There is another 
difficulty in the way of understanding the mechanism of the 
perception of light in the circumstance that the rapidity of the 
vibrations of light is far greater than the capacity which we can 
attribute to any organism to be set in vibration to a corres- 
ponding period. Thus it can hardly be imagined that the visual 
nerves are acted upon in this way directly by light, although 
they may, and indeed must, be affected by it indirectly. 


A Modern American Power Station. 


Some interesting particulars respecting American practice 
in designing steam-power generating stations for central town 
situations are given in a paper by Mr. H. W. York which 
appears in the February number of the “ Proceedings” of 
the American Society of Civil Engineers. This paper de- 
scribes the Twenty-Eighth Street central station of the United 
Electric Light and Power Company of New York—a concern 
formed by the combination of interests of the oldest 
companies in the field. The stations which the new Company 
acquired and attempted to operate had all been doing service 
for several years; and the apparatus was naturally somewhat 
antiquated. After making numerous changes and improvements 
in the old plant, there came a time when further patchwork was 
found to be impracticable; and Mr. York was instructed to 
replace them with a new station embodying all the latest 
improvements, It is not our intention to describe here 
precisely how he carried out these instructions, but to indicate 
the chief lines followed, and refer to the original those who need 
more detailed information. In the new station, economy of 
space has been so studied that engines indicating 20,000-horse 
power, together with the boilers, pumps, condensing apparatus, 
dynamos, and storage for 6000 tons of coal, are contained on a 
plot of ground measuring 160 ft. 11 in. by 197 ft.6in. The whole 
machinery, including the boilers, is on the ground floor ; and yet 
there is plenty of light, air, and ample space for working round 
allthe apparatus. The building is a steel-framed structure, with 
brick filling walls. The entire front wall is hollow, being really 
built of two walls—the outer 12 inches and the inner 8 inches 
thick—with a 2-inch air space between ; and it is carried above 
the roof. Double windows are also employed with the object 
of preventing the noise of the machinery being heard outside. 
The foundations for the machines were kept away from the walls. 
Water-tube boilers, in 600-horse power units, Westinghouse 
double-acting engines, of the type known as the “ Columbian 
steepled compound,” and directly-coupled Westinghouse alter- 
nators, constitute the equipment. The coal-bunkers are imme- 
diately over the boilers, and have plate-iron bottoms inclined 
to the natural angle of repose of the coal, so as to completely 
discharge themselves. 
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TECHNICAL RECORD. 
THE DEYELOPMENT OF THE GAS-ENGINE. 


Before the members of the Gas Engineering Society, meeting 
last Wednesday (by permission of the Governors) in the Engi- 
neering Lecture Theatre of the Goldsmiths’ Institute, New 
Cross, Mr. J. Linenam, M.Inst.M.E., delivered a lecture on 
“Gas-Engines.”” His experience as the Technical Instructor 


in the Engineering Section of the Institute enabled him to give 
to his lecture a comprehensive and succinct form ; and although 
two hours were occupied in its delivery, the interest was well 
sustained to the end. Mr. C. TANNER, jun., presided. 

The Cuairman, in introducing the lecturer, gave a short out- 
line of the various inventions which have led up to the present 
systems of gas-engine construction; but the principal facts 
which he related were subsequently covered in Mr. Lineham’s 
lecture. He also stated that he had recently visited a few of 
the chief engineering works in Staffordshire. Among others, he 
inspected the works of Tangyes Limited; and the gas-engines 
he saw there were certainly most marvellous pieces of 
mechanism. What, however, struck him very forcibly as being 
a serious competitor to the gas-engine was a petroleum-engine, 
which was running in such a way that made him determine to 
be up and doing what he could for the further advantage of gas 
as a motive power. 

Mr. LinEnaM, in his introductory remarks, said there is not 
much in the way of mechanical engineering in a gas-works. 
The business of gas manufacture comes largely within the pro- 
vince of what is known as civil engineering. There are, of 
course, some mechanical appliances in a gas-works—the now 
much-used stoking machines and the exhausters, The gas 
engineer, however, can get along very well without mixing him- 
self up considerably with the subject of mechanical engineering. 
It is not even necessary that he should know anything about the 
construction of a gas-engine; but all would agree with him (the 
lecturer) that it is at least advisable that the gas engineer 
should have some such knowledge, though he need not investi- 
gate the subject at great length. Having explained the principle 
of the gas-engine, the lecturer said that all explosive engines 
come under the heading of internal combustion engines; and if 
carried out in their most perfect form, they ought to be far 
more efficient than any other class, because there is no heat loss 
by having to transmit the working fluid to considerable dis- 
tances. After a few remarks on heat engines in general, he said 
he need scarcely tell members of the Society that in practice 
the high efficiency which is promised by theoretical calculation 
is never realized; but it must always be remembered that 
the heat of combustion is the real agent, and the gases 
are but the medium for the conversion of the energy. 
If all he had stated bad been known at first, we might still 
have been very far from making a practical gas-engine—nay, 
perhaps farther; for it often happens that theory (spurious 
theory, he might say) tends to prevent the application of 
practice. The earliest attempts to make an internal com- 
bustion engine—long before coal gas was known—were confined 
to the use of gunpowder. The error of using such salts, he 
explained, is this: The atmosphere is rejected, and a salt 
adopted which contains the necessary oxygen for combustion— 
thus paying heavily for every particle of oxygen required, 
instead of taking it from the atmosphere at a cost of nothing. 
Last year Mr. Lineham had occasion to try, for an enthusiastic 
inventor, such an explosive engine—using oxygen-bearing salts; 
and he found it possible to get 1-korse power per hour at a cost 
of about 115s. or 12s., as against 1d. with the gas-engine. 

In 1791, John Barber made the first actual gas-engine; but 
as coal distillation on a large scale had not then been dis- 
covered, Barber had to distil his gas from wood, &c., in a small 
retort. In 1794, Street made gas in a motive engine by 
es turpentine or petroleum on a hot plate; and he 
obtained ignition by external flame. In 1800, Lebon pro- 
posed to use coal gas; but he was assassinated in 1804. 
Between 1823 and 1826, Brown had engines actually at work 
in London; his being the principle of partial vacuum. New- 
comen produced an engine—the first important steam-engine— 
on the same principle; and, in fact, the gas-engine seems to 
have gone through the same stages as the steam-engine in the 

ast. Gas engineers are by no means learning lessons by 
ooking at the steam-engine ; they are having to learn them by 
paying for them separately themselves. In 1833, Wright pro- 
posed an engine with slight compression before admission, and 
governor regulation—varying speed by varying the proportions 
of gas and air. In 1838, an important advance was effected 
by Barnett. He made an engine which worked very satisfac- 
torily considering the time. He had compression after admis- 
sion, and a very satisfactory revolving ignition cock. In refer- 
ring to a diagram of this ignitor, Mr. Lineham remarked that 
the same principle was applied by Crossley at a later date. 
Between 1838 and 1860, a large number of patents were taken 
out; but there was the difficulty of procuring lighting gas, 
excepting in afew large towns. The honour of having made the 
first practical working gas-engine belongs to Lenoir. Barnett’s 
was the first working engine of which notice could be taken; 
Lenoir’s was the first that could be put on the market, and made 











in any quantity. Mr. Bryan Donkin, writing on this subject, 
said that everybody was eager to use this engine. The 
economy attributed to it, exaggerated by report, increased its 
popularity. The new motor was credited with an economy of 
gas which inventors, after thirty years’ study and experience, 
had hardly been able to realize. So great was the demand 
that, in five years, between 300 and 400 were made in France 
and 100 in England. Exaggeration killed the engine, together 
with its faults; and the gas-engine was abandoned once more, 
By aid of diagrams, Mr. Lineham described Lenoir’s engine 
and its faults. Its consumption of gas was from 88 to 105 cubic 
feet per horse power per hour. This extravagant consumption, 
Lenoir thought, was due to the sudden explosion, and also to 
the lack of stratification. This latter is a point (remarked the 
lecturer) on which there was a great deal of discussion right up 
to the time when the Otto engine was produced. It seems 
strange, after what was known of gases intermingling, that 
inventors could believe that gas and air could remain in 
separate streams. If they could be so kept, explosion could be 
retarded. A gradual explosion will give more work, a better 
sustained pressure curve, less shock to the engine, and conse. 
quently a thinner cylinder can be employed. : 

Proceeding with his historical sketch, Mr. Lineham said that 
Hugon, who was a Director of the Paris Gas Company, tried to 
improve on the Lenoir engine, and took out a patent in 1858, 
But the principles involved were just the same, and the 
indicator diagram similar. The engine was as wasteful as the 
Lenoir ; the gas consumption being 77 to 92 cubic feet per horse 
power per hour. In 1866, the Otto and Langen vertical engine 
was patented; and although we do not agree with the principles 
of this engine at the present time, it was the first which could 
be put upon the market as a fairly economical engine. About 
5000 of these engines were made in ten years. The consump- 
tion of gas was reduced to 26 cubic feet per horse power per 
hour; this economy being due to somewhat better expansion. 
In describing the details of the engine, the lecturer observed 
that, by turning back to the patent of Barsanti and Mattenci 
—1854-7—it would be seen that it is the same as the Otto and 
Langen ; but it was never in the market. In 1862, a very impor- 
tant patent was taken outin France, which was unnoticed at the 
time, because it was theoretical and descriptive; but it is the 
absolute basis of all the best gas-engine practice of the present 
day. The patentee was Beau de Rochas; but he obtained 
nothing from it, excepting a prize from the French Government 
after the gas-engine became an accomplished fact. He laid 
down four conditions for maximum efficiency: (1) Largest 
cylinder volume, with the smallest circumferential area; 
(2) maximum speed of piston; (3) greatest possible expansion ; 
and (4) highest pressure at the beginning of explosion. The 
last point is the crux of the whole question. Rochas believed it 
necessary to use one cylinder only, and proposed the cycle 
which has since been wrongly called the Otto cycle. He 
wished to so compress the charge that the heat of compression 
would ignite at the dead-point; but this has since been found 
impracticable. In all inventions, there are, said Mr. Lineham, 
three stages: (1) To find what is needed; (2) to demonstrate in 
a theoretical manner how this might be done; and (3) to 
apply “2” soas to make a marketable machine. The early 
inventors had shown ‘“1;” Beau de Rochas ‘“2;” and Otto 
came on the scene in 1876 to show how “ 3” might be accom- 
plished. Otto proposed two principal things: (1) Stratification 
to reduce shock—a thing not now believed in; and (2) to carry 
out the Beau de Rochas cycle in its entirety, though, he (the 
lecturer) was sorry to say he said nothing of Beau de Rochas 
himself. Pointing to a diagram, it would be noticed, said the 
lecturer, that Otto had not then a clear conception of the great 
advantage of compression as producing a higher initial pressure 
and better opportunity for sustaining expansion. 

In a paper read by Mr. Crossley in 1875, he argued that the 
Otto-Langen principle was the only correct one; but to the 
surprise of everybody it was thrown over for the Otto-Crossley 
engine in the following year. This new engine was shown at the 
Paris Exhibition in 1878, and success was recognized from the 
beginning. At some length, Mr. Lineham described the general 
arrangement of the engine; and afterwards he stated that the 
consumption of gas was 17 to 25 cubic feet per horse power pert 
hour. If coal was used to make poor gas, 1'r lbs. to 1°4 lbs. of 
anthracite would be consumed per indicated horse power, or 
equal to the very best steam-engine—3d., as against 3d. by ordi- 
nary gas. Referring to other engines of the Otto type, the lecturer 
directed attention to the ‘“‘ Simplex,” which, he said, has been to 
the front with very large powers. Some four years ago, he 
heard of one of 350 brake horse power with single cylinder; but 
since then Messrs. Crossley have made double-cylinder engines 
of 600 and 700 brake horse power. However, the makers of the 
‘ Simplex” were the first to introduce engines of these large 
powers. 

Engines working on cycles distinct from those used by Otto 
next claimed the attention of the lecturer—the first to be dealt 
with being Atkinson’s. Two separate engines were designed by 
this inventor—the “ Differential” and the “ Cycle ”—in 1835 
and 1886. In both of these, he sought to obtain a higher 
efficiency than in the Otto cycle by making the expansion and 
exhaust stroke occupy a longer time than the admission a0 
compression strokes. The whole cycle of operations was com: 
pleted during one revolution of the crank. The “ Differential 
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was soon discarded by Atkinson for the “‘ Cycle,” the consump- 
tion of which was 19°22 cubic feet of gas per indicated horse 
power, and 22'5 cubic feet per brake horse power. While Otto 
obtained an expansion of 2}, Atkinson expanded his gas 33. 
The Atkinson cycle was characterized by Mr. Lineham as 
‘‘a distorted Beau de Rochas.” 

Other engines of different types could only be noticed in a 
cursory manner. Dugald Clerk’s engine was first described ; 
and then the Beck engine, in which a six-stroke, instead of a 
four-stroke, cycleis used. The “Griffin” engine was represented 
as being very steady for electric lighting. Among small-sized 
engines, the Dawson and those made by Messrs. Day and Co., 
of Bath, received attention. 

Comparing the relative economy of various systems of 
motive power, Mr. Lineham stated that electricity from a 
company would cost about 44d. per horse power ; steam, 4d. and 
less (that was the cost of coal, not anything else); Dowson or 
water gas, }d. and less (competing directly with steam) ; light- 
ing gas, $d.; and petroleum, $d. It would, he remarked, be idle 
to say that the petroleum engine is not a formidable rival of 
the gas-engine. Priestman made the petroleum engine a success 
eight years ago. Yet gas-engines may remain in undisturbed 
possession where a supply of gas can be’ procured easily and 
cheaply. There were more parts about a petroleum engine; and 
they consequently cost more. It isto the benefit of all, observed 
the lecturer in conclusion, that we have such a choice of power 
in these various systems, each of which will have its place. 

Mr, Lineham was heartily thanked for his interesting lecture, on 
the proposition of the CHairMAN, seconded by Mr. E. D. 
WEIPPERT, the Secretary of the Society. 








REGISTER OF PATENTS. 


Production of Acetylene Gas, and Utilizing Same for Lighting 
Purposes.—Ragot, G., of Forest-lez-Bruxelles, Belgium. No. 5279; 
March 9, 1896. 

This invention has for its object the production of acetylene gas 
from the hydration of calcium carbide; the whole system consisting 
“in the mode of, and apparatus for, producing the gas in combination 
with the means employed for burning it, so as to secure the maximum 
of lighting power therefrom.” 





Fig 4. 

































































Fig. 1 represents an apparatus for automatically producing the gas, 
surmounted by a holder or reservoir acting automatically ; the pipe 
being provided with two burners. Fig. 2 is a front view of a burner. 
Fig. 3 is a vertical section of a modified form of burner, operating like 
that shown in Fig. 2. Fig. 4 is an enlarged view of the tube used for 
introducing water into the apparatus for producing gas. 

A A! are two cylindrical reservoirs, provided with openings 
having tight-fitting covers B B! above, and openings with covers C C! 
at the bottom. These reservoirs are connected with each other by a 
pipe D, in which are arranged two cocks designed to open and close the 
passage for the gas leaving one of the reservoirs A or A! at will. E is 
a pipe connected to the pipe D, for conducting the gas to the holder F 
arranged in the cylinder G. H isa tube for conducting water, which 
it receives from a reservoir O, into one or the other of the reservoirs. 
After the two reservoirs have been filled with a charge of calcium 
carbide (the latter being introduced therein through the openings or 
passages at B B?), water is admitted to the reservoir by means of a 
tube H, divided into two branches at its extremity; the two branches 
terminating each in one of the reservoirs A Al. The bifurcating point 
of this tube H is furnished with a cock I, designed to allow the water 
to pass either into A or A1, according asit is turned to the right or left. 
To the cock is secured, at right angles, a counter-weight J, which, with 
the cock, is actuated by a rod K, having a pawl and sliding along the 
holder. The rod carries at its upper part a spring-arm, against which 
butts the tappet L, which forms a projection on the holder crown. 

The admission of water into the pipe H takes place automatically. 
The upper part of the holder carries a bracket M, at the end of which 
is fixed the extremity of a flexible tube N, connected with a water 
reservoir O. When the bell descends, it carries with it the flexible 
Pipe, so that, when the latter is below the level of the water in the 
reservoir O, the water will flow into the funnel through the tube H 
into the reservoir A or A}. When, however, the holder moves upward, 
the flow of water will be interrupted. Fig. 4 shows the pipe H and 





funnel to a larger scale. It is furnished with a bulb, and with a bend 
containing a small quantity of mercury. When the pressure due to 
the height of the column of water in the pipe H is greater than the 
resistance of the mercury, the water will flow through the bulb until 
equilibrium is established between the pressure of water and that of 
the mercury. This arrangement (says the patentee) is very important, 
because, owing to the great hygroscopic property of the calcium 
carbide, any water present (even at some distance from this body) will 
give rise to a considerable disengagement of gas, which, if not utilized, 
would escape through the hydraulic joint of the holder. 

In operation, the apparatus acts thus: The holder being in its 
lowest position, the flexible tube N allows water to escape into the 
tunnel and tube H, from which it passes into one of the cylinders A 
or A!, containing the calcium carbide, which it decomposes into 
acetylene. The pressure of the gas formed raises the holder F, which, 
by lifting the flexible tube N, by reason of its connection at M, 
interrupts the intermixing of the water, and thus also the production 
of the gas. Of course, if a certain quantity of gas is allowed to escape 
from the holder, the tube N will be moved downwards, and permit of 
the outflow of a fresh quantity of water into the reservoir A or Al. 
Accordingly the production will be regulated automatically in direct 
proportion to the amount used. When nearly the whole of the gas 
has been withdrawn from the holder, and the latter (owing to the 
exhaustion of the carbide in one of the reservoirs) has moved down, 
the tappet L will butt against the pawl of the rod K, which will actuate 
the two-way cock I, and cause the water to be distributed into the 
other reservoir, thus giving rise to the production of gas without any 
stoppage. . 

The acetylene passing through the pipe from the holder is_con- 
ducted directly to the burners, types of which are represented in figs. 2 
and 3. This burner consists of two parts V V, converging towards 
each other at a suitable angle. As the gas-jets encounter each other, 
they become mingled; and, being united, they produce a flame burning 
vertically at the point W. By their discharge under pressure, they 
‘carry away the air necessary for the production of the lighting flame, 
which burns with a very strong light, having a greater lighting power 
than any light heretofore produced by gas.”” Alluding further to his 
burner, the patentee says: ‘‘ Looking at the improved burner in a 
superficial manner, it may be erroneously concluded that it is the same 
as the well-known Bray burner, termed ‘Manchester burner.’ This 
would be a serious mistake ; for the effects which I achieve by the 
arrangement of my new burner are quite different from those obtained 
by the Manchester burner. In fact, the latter consists of a burner- 
tube presenting exteriorly the same arrangement as an ordinary 
butterfly burner ; but the slit for the escape of the gas is replaced 
therein by two small convergent orifices, approaching each other at 
their top to a distance of about 1 millimetre. In my burner, the space 
left between the two outlet-orifices of the convergent tubes is from 
2% to 3 centimetres; so that the flame of each of them traverses a con- 
siderable air-space, and, combining therewith, cause by their contact a 
butterfly flame, suspended, as it were, in the air, which consequently 
surrounds it on every side—that is to say, as regards combustion it is 
in the best condition which it is possible to obtain. In my burner, 
there is a double displacement of air ; and if ordinary lighting gas is 
caused to pass through the same, it burns with a blue flame exactly 
as is the case with bunsen burners, which proves that the displace- 
ment of air is very great (I may even add that it reaches its maximum 
effect) at the same time that an intimate mixing of air and gas takes 
place at the junction of the two jets.” 





Generating Acetylene Gas.—Turney, E. T., of Chicago, U.S.A. 
No. 5375; March 10, 1896. Date claimed under section 103 of 
the Patents Act, Feb. 1, 1896—being the date of the United States 
application. 

This invention relates to apparatus for the production of acetylene 
gas from calcium carbide in portable apparatus, such as could be 
attached to bicycles and other light vehicles, and the gas used in the 
lamps of same. 

One of the objects of the invention is to generate the gas in only the 
limited quantity needed for immediate consumption, and to keep the 
quantity generated practically constant throughout the process of genera- 
tion. Another object is to use the gas directly afterit is generated, and at 
substantially the pressure at which it is produced. The first of these 
objects is accomplished by exposing a portion of the surface of a car- 
tridge containing a solid ingredient of the gas-generating compound, in 
the form of a compact body of uniform sectional area to a liquid 
ingredient, and protecting the remainder of the surface in such manner 
that the area of the exposed portion, and consequently the quantity of 
gas generated, are kept practically constant. The liquid ingredient 
preferred for use is a solution of methyl alcohol (one part) and water 
(nine parts), to which the calcium carbide or other metallic carbide is 
gradually added in just sufficient quantity to produce the amount of gas 
needed for immediate use. The calcium liberates hydrogen from the 
water; and the hydrogen combines with the carbon and forms acety- 
lene gas. Without the alcohol, this chemical combination would be 
very rapid; and it is simply to retard it that the alcohol is used. 


Gas-Meters.—Hour, C., of Paris. No. 5268; March 12, 1895. 

The object of this invention is to enable hotels, or similar establish- 
ments, to retail to their customers such quantities of gas as they 
require, more particularly to feed heating apparatus ; and the invention 
further affords such gas retailers reliable means of checking the supplies 
of gas, while it permits the consumers to make sure that they only pay 
for the amount they have actually used—leaving them the option of 
extending the consumption of a given quantity over any convenient 
period of time, they being at liberty to turn on, cut off, or control the 
supply at pleasure. 

he apparatus mainly consists of a cock or controllable valve, 
inserted in the gas-pipe, and suitably combined with clockwork, or with 
a main spring enclosed in its barrel or case. Thecharacteristic feature 
of the relation existing between the gas-cock and the clockwork mainly 
resides in the interposition of a pendulum, adapted to regulate the 
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operation of the clockwork, and also in the direct proportion or ratio 
(maintained by accessory mechanism) between the gas supply and the 
motion of the pendulum. While the cock is closed, the pendulum 
remains at rest; whereas, whenever any gas is passing—no matter 
through which port or aperture of such cock—the pendulum will be 
set in motion. On the other hand, the variable gas supply through the 
cock is made to correspond to the variable length of the pendulum, in 
such a manner that a short length of pendulum corresponds to a wide 
opening of the cock; and, consequently, the wider the opening, the 
greater the speed of the clockwork. 

The meter, the essential features of which have been thus defined, 
may be modified by making the aperture of the cock or valve constant, 
so that it corresponds to an equally constant length of pendulum. 
The “closed” position of the cock corresponds to the position of rest 
of the pendulum ; while the ‘‘ open " position corresponds to a pendulum 
motion at a constant speed. 

Where a pendulum is employed, the length of which is capable 
of variation—i.c., where the gas supply is required to be variable—the 
apparatus is set in motion by fully opening the cock. This, however, is 
only feasible after having previously inserted into the meter-case a 
predetermined coin, the value of which represents that of the gas 
which the meter, thus set in operation, will admit of being utilized, 
before a fresh coin is inserted. Having once set the apparatus going, 
its supply may be controlled at will by operating a lever which actuates 
the cock. But to whatever extent the cock may be opened, the result- 
ing aperture will proportionally determine the length of the pendulum 
which regulates the clockwork, and also, consequently, the speed of 
motion of the index-hands operated by the clockwork. The dial 
whereon each hand moves will accordingly at all times indicate what 
amount of gas represented by the coin has, till then, been consumed, 
and how much remains to be consumed to exhaust the sum paid. 

Where, on the other hand, a pendulum is used, the length of which 
does not vary (such as a circular spiral spring balance), or, in other 
words, where the supply of gas need not be variable, the apparatus 
is also set in operation by opening the gas-cock by hand, which ensures 
the movement of the clockwork ; and the quantity of gas used then 
becomes proportional to the time spent. Instead of having a gradua- 
tion in quantities, there is a graduation in hours ; the dial on which the 
hands move being divided into 24 equal parts, each corresponding 
to one hour’s supply. In order to enable the apparatus to furnish 
gas, unchecked, for several periods of 24 hours, there is added to the 
“‘hour"’ meter, a “‘ time totalizer,” designed to indicate for how many 
periods of 24 hours each the gas supply has lasted. By adding to the 
number of hours thus recorded the number of hours marked off on the 
hour-dial by the index-hands, the total length of time during which the 
apparatus has been supplying gas is shown. 


Draught Protectors for Incandescent Gas-Burners.—Wright, W., 
and Reed, J. P., of Plymouth. No. 5449; March 15, 1895. 

The proposal of the patentees is to take a piece of metal, and make it 
into a suitable shape to fit on the burner below the mantle, allowing 
sufficient space for the chimney to pass over. The metal protects the 
mantle from an upward draught of air; and therebyis said to improve 
pros sr? of the mantle, with better results in regard to light and 
the mantle.” 





Generating Acetylene Gas.—Clarke, W. C., of New York, U.S.A 
No. 7243; April 2, 1896. 
This invention is more especially intended to be used in connection 
with the paw am of acetylene gas by the mutual decomposition of 
water and carbide of calcium. 















































A form of apparatus for carrying the invention into effect is shown. 
A is an expansible gasholder; and B, a cylinder adapted to receive 
a charge of carbide, preferably contained in a removable cartridge or 
vessel. One end of B is adapted to be opened for the insertion and 
removal of such vessel, and is closed with a gas-tight cap firmly 
secured by a swinging yoke and set-screw. The chamber B is con- 
nected to a pipe D, leading to the holder. Between the holder and the 
chamber B is an automatic check-valve, which closes toward the 
chamber. From the chamber, a pipe E leads to a water-tank F, 
placed above it. In the pipe is a trap, or water-seal, to prevent the 
escape of gas from the chamber through the pipe, and a valve, to the 
stem of which is attached a weighted arm G, which is sobalanced that 
normally the valve is kept closed. The arm projects towards the 
holder, and is adapted to be brought in contact by the falling move- 
ment of the holder as gas is drawn therefrom, with an arm H attached 
tothe holder. Thus when the holder is down, or, by reason of the con- 
sumption of gas, descends to a point where the arm H comes in 








contact with the arm G, the latter is pressed down; and the 
valve opened. But when the holder is lifted by the admission of gas 
to it, so that the arm H is no longer in contact with the arm G, the 
latter rises; and the valve is closed. From the holder, a delivery- 
pipe I leads to the burners. In order to prevent the accidental over- 
charging of the holder with gas, a pipe K connected with the holder 
discharges into the open air, and is normally closed by a valve, to 
which is connected a weighted arm L. When the holder is forced by 
an excess of gas above its normal maximum elevation, it comes in con- 
tact with the arm L, lifting it and opening the valve; so that the 
excess of gas is discharged until the holder settles and falls away from 
the arm L, when the valveis again closed. 

The method of operation is as follows: Beginning when there is no 
gas in the holder A, the generating chamber is charged with a quantity 
of carbide of calcium. Preferably the size of the charge, in relation to 
the size of the generating chamber, is such that, when it is fully decom. 
posed, the solid products of decomposition will substantially fill the 
generating chamber, so that all the gas produced will be forced out, 
and into the holder. A small quantity of water is then poured into 
the tank F, and passes down into the generating chamber, causing the 
decomposition of a corresponding amount of the carbide. The result- 
ing discharge of gas passes through the pipe D, into the holder, filling 
and lifting it. The arm G is then set free; and the end of it nearest to 
the holder rises, closing the valve. Such quantity of water as is 
requisite to effect the decomposition of the entire charge of carbide in 
the generating chamber is then placed in the tank F. As gas is drawn 
from the holder, it settles until the arm H comes in contact with the 
arm G, which is pressed down, so as to open the valve, and a small 
quantity of water trickles down the pipe E into the generating cham- 
ber, causing the generation of a fresh quantity of gas, by which the 
holder is again lifted—the valve being once more closed. This operation 
is automatically repeated until all of the carbide in the generating cham- 
ber has been decomposed. 

In order to enable the supply of gas to be kept up without inter- 
ruption, while the chamber B is being re-charged with carbide, an 
additional generating chamber Bt is employed, which is also connected 
to the pipe B, leading to the gasholder. It is provided with a water- 
supplying arrangement similar to that described in connection with 
the chamber B. In this case, the arm G1! is set at such a level that 
the charge in Bt will not be called into operation until after that in 
the chamber B is fully exhausted, and the holder sinks to a lower 
level than that at which it is when the arm H comes in contact with 
the arm G. When it appears, on inspection, that the generator B! is 
in operation, the chamber B can be opened, the products of decomposi- 
tion removed, and a fresh charge inserted, without interfering with the 
supply of gasto the holder. The escape-of gas when the chamber B is 
open is prevented by the check-valve X, which is closed by the gas 
pressure from within the holder. 


APPLICATIONS FOR LETTERS PATENT. 
11,373.—WaArD, W. J., ‘‘ Bracket or support for lamps and the like." 


May 26. 
11,385.—RoGErs, J. E., ‘‘ Taps or cocks for regulating gas-lights.” 
May 26. 
11,411.—Ostins, G. F., ‘‘ Gas pendants and chandeliers." May 26. 
11,433.—SIEMENS, F., ‘ Regenerative gas-furnaces.’’ May 26. 


11,530.—THE Economicat Gas APPARATUS CONSTRUCTION Com- 
PANY, LIMITED, and MERRIFIELD, L. L., ‘* Manufacture of carburetted 
water gas.’’ May 27. 

11,546.—HorskEy, J. G., ‘‘Gas or vapour engines.’ May 27. 

11,566.—GritTTon, H. B., Epwarps, W. H., and SHERIDAN, W., 
~ Lamp globes for illumination, decorative, and other purposes.” 

ay 27. 

11,581.—MoreEau, G., and Pouruies, A., ‘‘ Gas-lighting.’’ May 27. 

11,602.—_BRUXELLES —, sen., ‘Attachments to gas-meters with a 
view to preventing certain fraudulent practices.” May 28. 

11,621.—Maxi, H., ‘‘ Separation of gases.’’ May 28. 

11,632.—GOLDSCHMID, J. E.,and DELLWwIK, C., ‘* Watergas.”’ May 28. 

11,656.—LampPLouaGu, F., and Goopman, F. T., ‘* Pumps, water- 
meters, and steam and other engines.” May 28. 

11,696.—GLove_r, R. T., & J. G., '' Coin-freed gas-meters."" May 29. 

11,706.—BauweErRAERrtTs, E. F. J. C., ‘Purifying acetylene gas." 
May 29. 

11,707.—BauwERAERTS, E. F. J. C., ‘* Burner for acetylene gas.” 
May 29. 

11,708.—BAUWERAERTS, E. F. J. C., ‘* Generation of acetylene gas.” 
May 29. 

11,737-—CLAUSOLLEsS, E., ‘Production and storage of acetylene 
gas for illuminating purposes.” May 29. 

11,768.—Crayton, R., ‘* Doors of gas cooking-stoves.’"’ May 30. 
__11,809.—Tuompson, W. P., * Lighting railway carriages and the 
like."’, A communication from A. Dempster. May 30. 


tats 
— 


East Surrey Water Bill.—The Reigate Town Council have sud- 
denly woke up to the fact that they have some interest at stake in the 
provisions of the Bill intituled: ‘A Bill to authorize the transfer of 
certain water-works to the East Surrey Water Company, and to extend 
the limits of supply of, and confer further powers on,that Company ; and 
for other purposes.’ The Mayor complains that the Council have not 
had a copy of the Bill sent to them, though strangely enough the Town 
Clerk (Dr. Greece) is a Director of the Company, who, under the Bill, 
propose to absorb the undertaking of the Reigate Water Com- 
pany. It further appears that the first intimation that most 
of the members of the Council received of the existence of the 
Bill was from a letter written by Lady Henry Somerset, the principal 
property owner in the town, who urged the Corporation to oppose 
the Bill, in order that the Reigate works might be municipalized. At 
the eleventh hour, so to speak, the Council have resolved to oppose 
the Bill and to employ a solicitor other than the Town Clerk to carry 
out the necessary proceedings; and in the meantime it has also been 
resolved to ask the member for the division to delay the progress of the 
Bill until the facts are placed before Parliament. 
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CORRESPONDENCE. 


[We ave not responsible for the opinions expressed by corvespondents.] 


Preventing the Freezing of Gasholder Cups, &c. 

S1r,—We notice in the last issue of the ‘‘ JouRNAL "' a very interesting 
article, entitled ‘‘ Fighting the Frost,’’ written by Mr. Norton H. 
Humphrys in his usual attractive style. Having regard, however, to 
what is said therein, as to preventing the formation of ice in gasholder 
cups, &c., will you allow us to call attention to what we ourselves have 
done in this way, as we believe we are right in saying that we were the 
first to practically apply a satisfactory arrangement for conveying 
steam to the cups of the lofty gasholders now so commonly erected. 
Our devices have been freely advertised in your columns during several 
winters past, and have figured in our catalogues since 1891. They 
have been applied to some scores of gasholders, including the large 
ones at Beckton, Kensal Green, Bethnal Green, Vienna, Berlin, 
Hanover, Frankfort, Copenhagen, and Amsterdam, and also to several 
in the United States of America. We believe our patented system of 
conveying the steam in flexible tubes carried on counterpoised pulleys 
is the only satisfactory one for holders rising to any considerable 
height. 
Millwall, E., June 13, 1896. S. CUTLER AND Sons. 

S1r,—Upon reading Mr. Norton H. Humphrys’ article in your issue 
of the oth inst., it appeared to me that there was no novelty in the 
plan for thawing gasholder lutes, &c., except the cost of the elabora- 
tion. Instead of using aspirators or injectors, why not use the steam- 
pipe pure and simple—say, § or 4 inch tapered down to a }-inch nozzle, 
fixed precisely in the way described for the injector? The results 
would be equally good, with the merit of being less costly and compli- 
cated. The writer adopted the plain steam-pipe for a holder of the 
dimensions mentioned 15 years ago, conveying the steam for upwards 
of 200 yards (picking up the purifiers, &c., on the way); and it has 
answered all possible expectations —the circulation being very rapid. 


Wellington (Salop), June 13, 1896. H. Taptay. 


—_—" 
> 


Professor Lewes on the Value of the Sunlight Mantle. i 


Sir,—I ask your permission to draw attention to the following 
passage in the paper read by Professor Vivian B. Lewes before the 
Incorporated Institution of Gas Engineers, and reported in your issue 
of the roth ult. :— 

So far, every point seems in favour of the plebeian Sunlight. The 
chemicals used in its manufacture cost but a small fraction of a penny, in- 
stead of 6d.,and are unlimited in quantity. The strength of the mantle is 
so great that only accident or violent shock breaks it ; and when cold it can 
be handled with ordinary care, while the light emitted is but a little below 
that given by the Welsbach. The only remaining question is as to the 
light-emitting life of the mantle; and I regret to say that, owing to the short- 
ness of time that they have been in my possession, I am unable to speak 
personally as to this point. From theoretical considerations, I should 
expect the light to diminish more rapidly than with the thoria mantles. But 
the strength of the alumina mantle preventing any very great loss of surface 
from the skin-friction of the burning gas, the illuminating power can be 
revived by blowing off any clinging dust, and re-spraying with a chromium 
salt by means of a lady's spray-bottle. 

This paragraph is so surprising that I fully expected to see some 
explanation or correction in a later issue of your ‘ JouRNAL;"’ but 
none being forthcoming, I must ask leave to offer a few criticisms. 

Professor Lewes has every advantage in discussing the relative 
merits of the Welsbach and Sunlight systems. He has been for a year 
engaged in examining and experimenting upon both; he is a chemist of 
proved ability and of great experience ; and he has devoted special 
attention to gas appliances. Professor Lewes has so highareputation, 
that it is impossible to accuse him of either suggestio falsi or suppressio 
veri ; but the passage above quoted seems to have been worded with the 
express intention of inviting suspicion. 

Does Professor Lewes seriously contend that he does not know the 
rate of decrease of the lighting power ofa Sunlight mantle? And, if so, 
has he taken any trouble to satisfy himself on this point; or is he of 
opinion that ‘‘ Where ignorance is bliss, 'tis folly to be wise?’’ Pro- 
fessor Lewes attributes his ignorance on this point to the short time 
the mantles have been in his possession. Would he be surprised to 
hear that a period of 40 hours is sufficient to show a greater propor- 
tionate decrease in the light of a Sunlight mantle than he attributes to 
a Welsbach mantle in to00 hours? Would he be surprised to hear that, 
after 70 hours, the Sunlight mantle is practically useless ? Surely, hav- 
ing been retained by the Sunlight Company for over a year, he might 
have found time to test a Sunlight mantle for 40 to 100 hours, the more 
so as he has evidently tested the Welsbach mantle for 1000 hours. 

As soon as we read Professor Lewes’s paper, and in order to further 
convince ourselves on the point, we sent to the Sunlight Company's 
showrooms and purchased two dozen Sunlight mantles, after which 
we again sent to the Sunlight Company's showrooms, and asked for 
three of the very best mantles they could supply to us, and these were 
handed to us as the best they could produce. I may state that these 
three particular mantles were in all respects identical with the two 
dozen previously purchased. Half of the mantles thus obtained, we 
still retain in our possession; the other half were tested on the Sun- 
light Company’s own burners, duly regulated at a pressure of a little 
over tinch. They gave uniformly 45 to 46 candle power at the start ; 
after 30 hours, the loss was 25 per cent. of the initial lighting power ; 
after 50 hours, the loss was 50 per cent.; while after 70 hours, the 
mantles were practically useless. 

But Professor Lewes is full of startling surprises. He asserts that 
very little loss of surface results from exposing Sunlight mantles to a 
gas-flame. I would ask him whether he has seen a Sunlight mantle 
after 40 hours’ use; whether the shrinkage is not very considerable; and 
whether the mantle is not so attenuated as to make it practically use- 
less, even when re-sprayed “‘ with a chromium salt by means of a lady's 
spray-bottle.”’ 

As a chemist, is not Professor Lewes aware that alumina and 











chromium rapidly volatilize in a bunsen flame? And can he reconcile 
this well-known physical property of those earths with his statement 
that “the strength of the alumina mantle preventing any very great 
loss of surface from the skin-friction of the burning gas,” &c. ? 

Will Professor Lewes undertake to prove that a Sunlight mantle, 
starting (say) with 45 candles, will give as much as 15 candles after 
100 hours’ burning? And, if so, will he submit one dozen such mantles 
to a public test, six of such mantles to be submitted for analysis, and 
the remaining six for photometric test? The results of tests made for 
us of Sunlight mantles show that 70 hours is the limit of their utility ; 
and even then they do not give more light than an ordinary flat-flame 
burner. That is to say, one Welsbach mantle, costing 1s. 3d., outlives 
ten Sunlight mantles, so that the latter would be dear at 14d. each. 

Professor Lewes, as an expert witness for the Sunlight Company, 
naturally makes the best case he can for the Sunlight mantle. But 
when he reads a paper on “‘ Incandescent Gas Lighting "’ at a scientific 
meeting, one looks for scientific accuracy, and not for partisan advocacy ; 
and it is to be regretted that one looks in vain. 

JuLius MoEL.Er, General Manager, 
Incandescent Gas-Light Company, Limited. 
14, Palmer Street, Westminster, S.W., June 12, 1896. 


a> 





—_ 


New Water-Works at Brighton.—The new pumping plant at the 
Patcham station of the Brighton Water-Works is now completed and 
in working order. The plant consists of one triple-expansion marine 
engine, service condenser, one set of three-throw pumps, one pair of 
deep-well pumps and rising mains, barring engine, two Lancashire 
boilers, and a 12-ton travelling crane. The engine, which is in every 
respect of the type now used on all large ships, was designed by Mr. 

ames Johnston, the Water Engineer to the Brighton Corporation ; and 
it is built to lift from the bottom of the well into the highest reservoir 
on Race Hill, which is 44 miles away—a total height, exclusive of 
friction on the main, of about 460 feet. The lifting capacity is 
3 million gallons of water per diem; but under ordinary circumstances, 
the plant will only be worked about 12 hours per day. The Corpora- 
tion will now be able to work at extending the headings for a longer 
period at a time than hitherto; and it is hoped to increase the present 
availab!e quantity of a million gallons per day in the dry season to 
2 million gallons per day. At the present time there are about 1700 
feet of headings excavated at a depth of 175 feet below the ground, 
besides two pumping-wells and two winding-shafts. The contract for 
the new plant was £10,350, which together with £2897, the cost of the 
buildings, and about £1500 expended on the well and engine founda- 
tions, makes a total outlay of upwards of £17,700. The engine was 
started on the afternoon of the 6th inst. 

Water Supplies in Cornwall.—Owing to the recent drought, atten- 
tion has once more been directed to the inadequacy of the water supply 
in many parts of Cornwall. At Boscastle, the new supply provided last 
year is already reported to be quite inadequate to the requirements of 
the place. Whether this is due to failure of the source of supply or to 
a mistake in the estimate, is not clear. It is said, however, that the 
quantity is not one-fourth of that originally estimated by the engineer 
who carried out the works. The Camelford District Council have 
decided to extend the supply. The same authority have had under 
consideration a proposal for increasing the water supply of Tintagel, but 
have postponed the discussion of it because no direct complaints have 
reached them from the inhabitants. In connection with the supply of the 
town of Bude, the Stratton District Council are halting between two 
schemes ; but they are likely to be stirred to action by a threat from the 
Local Government Board to declare the Councilin default. At St. Day, 
the inhabitants are memorializing the Local Government Board on the 
subject of the water supply. The district has long suffered from the 
want of water; and the opinion is expressed that a determined effort 
should now be made to provide for its requirements. A meeting has 
also been held at Perranforth to consider the question of the supply of 
that district. Several schemes are suggested ; and a Committee has 
been appointed to investigate them, and report to a future meeting upon 
their cost and suitability. In several other parts of the county, the 
want of an efficient pa! is keenly felt ; but the depressed condition of 
the mining industry isa bar to any movement for providing a remedy. 

New Reservoir for Morley.—The ceremony of cutting the first sod 
of a new service reservoir has just taken place at Morley. Previous 
to 1894, the borough obtained its water supply from Leeds; but the 
great cost and the increased consumption during recent years led the 
Morley Town Council to embark on a scheme of their own. Parlia- 
mentary powers were obtained in 1890; and in 1894, the water-works 
were opened. The supply is derived from a reservoir at Withens 
Clough, near Mytholmroyd, which collects the water from the sur- 
rounding moors, 21 miles from the town of Morley. That reservoir 
has a storage capacity of 330 million gallons, and is at an elevation of 
960 feet above sea level. From this reservoir, the water is conveyed in 
iron pipes through 13 towns and villages to Morley. The object of the 
new reservoir is to intercept the water intended for the higher portions 
of the town, so that, should the supply from the storage reservoir be 
temporarily cut off, either by accident or with a view to effecting 
repairs, the town would not be without water. The service reservoir 
will also act as a settling-tank whenever the water obtained from the 
moors is turbid ; and, if necessary, the supply from the storage reser- 
voir can be cut off for a short period under such circumstances, and 
the town supplied with clean water from the service reservoir. This 
reservoir will be about 330 feet long and 300 feet wide, and will have 
a water surface of about 2} acres. The depth will be about 20 feet, 
and the capacity 10 million gallons, or more than sufficient for a 
week’s supply. The basin will be constructed by excavating to a 
depth of 7 feet, and constructing around the excavation an embank- 
ment of the material thus obtained. The bottom of the reservoir will 
be lined with clay puddle; and the core of the embankment will be 
formed of the same material, in order to render the basin water-tight. 
The whole of the inside of the reservoir will be covered with a paving 
of stone. In adopting this method of construction, the Engineer (Mr. 
C. Gott, M.inst.c.E. of Bradford) has had in view the necessity for 
providing against any subsidence of the ground owing to the many 
coal workings in the neighbourhood. 
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_ PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS. 


Tuesday, June 9. 
METROPOLITAN COUNTIES WATER BOARD BILL. 

This Bill came before the Standing Committee of the House to-day, 
under the presidency of Lord Herschell. Lord James of Hereford 
moved the addition of the following words to clause 8 (‘‘ Power of 
County Council to apply to Withdraw from Water Board ”’): 
‘« Whereas it is intended that, save as regards the Metropolitan Water 
Companies, nothing in this Act should affect any existing right or 
power of any company or body supplying water to any part of the 
Metropolitan Water Area; and whereas it may hereafter be found 
beneficial to vest in the Council of any Metropolltan county the power 
to supply water to that county, be it enacted,” &c. The amendment 
was agreed to. After other verbal amendments had been accepted, 
the Bill was reported to the House. 


The following progress was made with Bills last week :— 

Bills read the first time and referred to the Examiners; Chelsea 
Water Bill, Eastbourne Water Bill, Gas Provisional Orders 
Bill, Lambeth Water Bill, Portsmouth Borough Water Bill. 

Bills read a second time and committed: Bournemouth Gas and 
Water Bill, Kirkcaldy and Dysart Water Bill, Sheffield Cor- 
poration Water Bill. 

Bill referred toa Select Committee, consisting of Earl Northbrook 
(Chairman), Lord Clifford of Chudleigh, Lord Dunalley, Lord 
Chelmsford, and Lord Monck; to meet on June 16: Matlock 
Bath Gas Bill. 

Bill reported, with amendments: Metropolitan Counties Water 
Board Bill. 

Bills read the third time and passed: Aldershot Gas and Water 
Bill, Bonnybridge, &c., Water Provisional Order Bill, Redheugh 
Bridge Bill. 

A petition in favour of the Metropolitan Counties Water Board Bill 
was presented from St. Pancras. 

Petitions were presented against the London Sea Water Supply Bill 
and the Sheffield Corporation Water Bill. 


——$ 
HOUSE OF COMMONS. 


The following progress was made with Bills last week :— 

Bill read the first time: Kilmarnock Corporation Water Bill. 

Bills read the first time and referred to the Examiners: Aldershot 
Gas and Water Bill, Dalmeny and Kirkliston Water Provisional 
Order Bill, Redheugh Bridge Bill. 

Bills read a second time and committed: Drogheda Corporation 
Bill, East Surrey Water Bill, Kelty Water Provisional Order 
Bill, Manchester Corporation Bill, Newcastle-upon-Tyne and 
Gateshead Gas Bill. 

Bills reported : Falkirk and District Water Bill, Padiham Urban 
District Council Water (Extension of Time) Bill, Yeovil 
Corporation Water Bill. 

Bills read the third time and passed: Eastbourne Water Bill, 
Gas Provisional Orders Bill, Portsmouth Borough Water Bill. 


— 
— 


HOUSE OF COMMONS COMMITTEE ON THE LONDON WATER 
BILLS. 


Thursday, June 4. 

(Before Sir J. PEASE, Chaiyman ; Siy J. BRUNNER, My. Batpwin, Mr. 
Bonp, Mr. J. Stuart, Mr. Briaa, Mr. Fry, Mr. LEEs Know .es, 
and Mr. Munz7z.) 

STAINES RESERVOIRS BILL. 
To-day the Committee resumed their inquiry in regard to the above 

Bill (see ante, p. 1220) after the Whitsuntide recess. 


Mr. PEemMBER said that Mr. Pope had asked him to make a statement 
which would be common to them both—namely, that during the recess 
they had had an opportunity of looking over the figures, and saw in the 
flux and reflux of the examination of witnesses it had been difficult to 
pick them out accurately. (They had, .therefore, prepared a certain 
number of tables, putting in consecutive shape all the figures which 
had been laid before the Committee up to now. These tables would be 
ready the following day. : 

The Cuarirman said that during the recess he himself had gone 
through the figures as they had been given in evidence; and he hoped 
there would be no discrepancy between those figures and the learned 
Counsel's tables. 

Mr. Pore said they had thought it well to have these tables prepared 
because there had been some discrepancies. 

The CuarrMan asked on what principle the average rate of supply 
per head was taken—was it on the census of the district, or was it 
taken at so much per head, dividing the daily supply by the number of 
houses, and then taking the number of people in each house ? 

Mr. PemBER said he understood that the last-named method was the 
one employed. 

The CuarrMan said he had tried to take the effect of the various 
figures ; and had got it at six persons per house. 

Mr. Pembsr : I think that each Company take a different number of 
heads per house; each knowing the circumstances of its own district, 
and the average number of occupants of the houses. 

The CuairMAN : I want to know the principle upon which it is 
done. No doubt there is a reason for the multiple being different in 
each case. 

Mr. LiITTLER pointed out that the average number of persons per 
supply was estimated at 7'7 in 1884 in the case of the West Middlesex 
Company ; and that this went down to 7°4 in 1894. In the case of the 
Grand Junction Company, the average in 1884 was 6°75, and in 1894 








6°48 ; and with the New River Company, the average in 1884 was 7°44, 
and in 1894 7°25. 

Mr. W. Hunter, who was under cross-examination when the Com- 
mittee adjourned, was then called, and further cross-examined. He 
said that the Joint Committee did not propose to take any water out 
of the river when a less quantity than 250 million gallons a day was 
passing over the Bell Weir at Staines, or the equivalent (having regard 
to the water abstracted and to that brought in by the tributaries at 
that place) to220 million gallons passing over Teddington Weir. It 
was evident that the abstraction of water could not result in the daily 
quantity passing over Teddington Weir falling below 220 millions. 

Mr. FREEMAN: Supposing that the water is going down as it is, if 
you propose to affect it by some figure not exceeding 100 million 
gallons, you would enlarge the number of days on which the minimum 
quantity of water is passing down ? 

Witness : Notat all. 

You mean to say that it makes no difference to the river what 
quantity of water you take out ?—When we limit ourselves to taking 
from the 250 million gallons at the Bell Weir, we do not affect the 
flow below the 220 million gallons over Teddington Weir. 

Does it not increase the number of days on which the minimum flow 
of 220 million gallons will go over the Weir ?—It might have an effect 
down to 220 million gallons, but not below that. 

About the supply per head. Do you recollect that the average 
figure estimated by the Water Companies before the Royal Commission 
as to supply in 1891 was 31°19 gallons per head per day ofthe estimated 
population ? —Yes ; and I remember that Sir Frederick Bramwell esti- 
mated that the amount of water which should be supplied was 20 
gallons per head for domestic purposes and another 6 gallons for trade. 
The Royal Commission assumed that 35 gallons per head would be a 
reasonable amount. 

Then, starting from that, do you find that in 1893 the Grand Junction 
Company were supplying on an average 48:02 gallons; the New River 
Company, 32°88; and the West Middlesex Company, 32:72 ?—Yes. 

Turn to the same table taken from the same source in 1894. Do 
you not find that the Grand Junction average is 48:06 gallons; the New 
River, 31°16; and the West Middlesex, 33:08?—Yes. In 1895, the 
Grand Junction Company showed a rise of 8 per cent. over the two 
previous years ; the New River, 44d. per cent. ; and the West Middlesex, 
nearly 8 per cent. In 1895, the figures were respectively 49 61, 33°06, 
and 3567. In 1896, there was a considerable drop in January, 
February, March, and April; but in May the quantity came to within 
half a million gallons of what it was last year. We are estimating our 
requirements on the maximum of our needs in 1895 during the frost. 

Have you not relaid your pipes so as to prevent a recurrence of the 
events of 1895?—Yes; but we must be prepared for the worst. 

Do you think it would be fair to calculate your rate of increase in 
supply on the basis 6f the increase in 1884-85?—Yes. In 1885, the 
average supply of our Company was 15,235,000 gallons per day ; in 1895, 
it was 19,220,000 gallons. In 1894, it was 18,403,000 gallons. 

Supposing your rate of increase continued as in 1894, by 1908 would 
the increase be to 21,978,000 gallons ?—Yes ; but I would include 1895. 

That was an exceptional year ?—Yes; but we cannot prepare for 
exceptional years. 

Witness (continuing) said that there was no proposal in the Bill, 
nor was there any suggestion in the original scheme put before the 
Commission, as to making provision to return water to the River 
Thames in time of drought. At such periods, it was proposed that 
the Companies should take whatever water they required for their 
customers from their storage reservoirs, rather than from the river. 
They would never draw water from the river when by so doing the 
quantity flowing over Teddington Weir would be reduced below 220 
million gallons per day. When 250 million gallons or less were flow- 
ing over the Bell Weir, which were equivalent to 220 million gallons 
at Teddington, after the Companies had taken the supply agreed upon 
with the Thames Conservators—namely, 130 million gallons—nothing 
would be taken from the river. 

The CuairmaNn: The question is this—is there anything in the Bill 
to provide for water being put back again into the Thames ? 

Witness: No. Wedonot put water back again into the river at times 
of drought, but refrain from abstracting it at such periods. 

By Mr. FREEMAN: The Companies had not agreed with the Thames 
Conservators as to the maximum amount of water they should take from 
the river in any one day; but they had proposed to the Conservators 
that the maximum should be 100 million gallons per day. The 
aqueduct had three syphons in its eight-mile course; and the fall 
would be 6 feet—the water flowing at a uniform depth of 5 feet. 
There would be sluices at intervals of a mile; and these would be used 
as required to maintain the water at an even depth, and in times of 
severe frost to flush the aqueduct and break up the ice. 

By Lord R. Cecit: The additional lands which the Companies 
sought power to acquire by this Bill would be used for the construction 
of storage reservoirs in the future ; Parliament would have to be applied 
to for authority to spend the necessary amount of money. 

Re-examined by Mr. LittLer, witness said that new works were 
urgently needed. With regard to the averages of supply which had 
been referred to, he would point out that it was not an average, but a 
maximum supply which the Company had to be prepared for—they 
must be ready to cope with the maximum drought and the maximum 
frost. The Companies were quite willing to come under obligation to 
the Committee to restrict themselves to taking no more than 100 
million gallons of water from the Thames in any one day. Statistics 
showed that the storage accommodation which would be provided 
under the Bill would tide them over the most severe drought which had 
ever been known. If all the Water Companies joined and agreed to 
take their water and store it above the Bell Weir, the flow at Tedding- 
ton would not be interfered with. The water would be taken at flood 
time, though not when it was turbid. There could be no doubt that 
the scheme of the Bill, if carried out, would be enormously to the 
advantage of the public as compared with the existing condition of 
things. As to the conduit being an open one, it would cost £100,000 
to cover it in along its passage through the Commons lands. Instead of 


covering in, it was proposed to construct bridges over the aqueduct for 
the convenience of the public. 


These bridges would be put at con- 
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There would be no embankment which would cut 
off the view; and with reference to the proximity of the sewage farm 
and cemetery to the reservoirs, as the Companies proposed to make 
the latter absolutely tight, there could be no danger of water percolating 


venient distances. 


into them from these objectionable places. Besides, the reservoirs 
would be at a higher level than the cemetery or sewage farm. 

By the Cuairman: The Grand Junction Water Company had power 
to take 244 million gallons of water from the Thames. They also had 
pipes in the gravel beds, and took 3 million gallons per day from 
that source. The water taken from the gravel really came from the 
Thames ; and the Company, whatever their legal rights in the matter 
might be, included the amount in the 244 million gallons which 
they had a right to abstract from the river. The Company in the 
property they already possessed had room for a reservoir to hold 200 
or 250 million gallons. He pointed out that the large average amount 
of water consumed in the Grand Junction district was due, in a 
measure, to the class of consumer. They hada large number of hotels, 
clubs, flats, and extensive residential properties in the district. In 
these one person would use as much as 30 gallons of water for a 
single bath. 

Mr. Stuart asked if witness definitely withdrew from the position 
that the Grand Junction Company had no power to take water from 
the gravel bedsin addition to the 244 million gallons they took from 
the Thames under agreement with the Conservancy Board ? 

Witness said that was a legal matter, on which he was not competent 
to speak. 

But it is a most important question in our investigation; because 
if you have a right to take water from the gravel beyond your 
244 million gallons, then you are not anything so near the limit of your 
resources as has been represented to us. The resources you claim to 
be at the end of are the 243 million gallons ?—The right to take water 
from the gravel is a disputed point, which has never been absolutely 
settled. Ican only say that if Parliament will tell us that we may 
take water to a much larger extent than at present we appear to have 
the right to do, we shall be pleased to drop these proposed works. 

The Committee are instructed to make provision for immediate 
necessities; and you are urging as an immediate necessity provision 
for your maximum needs. Could not that provision be made by 
allowing you to draw more water from the river when your maximum 
requirements were reached ?—That is a question for the Committee. 
I do not, however, think that the needs of the Company would be 
sufficiently met or that it would be to the public interest to do what 
you propose. If we are totake more water from the Thames, we ought 
to have reservoirs in which to store it, according to the report of the 
Royal Commission. 

You are in an occasional difficulty. Ifthis can be met by taking 
water from the gravel, that should satisfy you ?—Well, I do not think 
we ought to be left in a doubtful position in regard to this matter. It 
would not be wise to give us simply the power to meet our exceptional 
needs by increased draughts on the river. 

Why not ?—Because I think that precautions should be taken to 
keep the water flowing down the river as well as to keep the proper 
amount for consumption. As to schemes for bringing water from a 
distance, you are aware that engineers estimate that fifteen years would 
elapse before they could be carried out. It would be necessary in the 
meantime to make provision for getting the water required for immediate 
use from the Thames. 

That could be urged as well upon the body Parliament proposes to 
entrust with the management of the water question as upon us ?— 
When Parliament refused to give the East London Water Company 
the powers they sought in 1893, the result was a water famine. We do 
not wish to be placed in the same position. 

Parliament did not permit that Company to take an extra supply 
from any source. You havea margin to draw from ?—Yes ; but you 
must consider also the New River and West Middlesex Companies, who 
are not situated as we are. We have joined with the'n in order to 
carry out a general scheme economically. 

Mr. J. T. Mills, the Deputy-Governor of the New River Company, 
who was the next witness, said the Board of the Company had dis- 
cussed this scheme, and were in favour of it; believing that this, or 
some such plan, was essential to enable them to discharge their duty 
to their consumers. Asa matter of fact, it would be a source of loss 
and not of profit to them. In reply to the Chairman, witness said 
that adventurers’ shares were not put on the Company’s books as 
having capital value attached to them. An adventurers’ share 
simply stood as such. It carried with it a seat on the Board, until the 
requisite number of members was made up, and a consequent fee; 
and for those reasons it was more valuable than a king’s share. King’s 
shares did not carry with them seats on the Board, for the reason that 
the King, when he held them, did not desire representation on the 
Board. As to the value of an adventurers’ share, it varied from time 
to time; the largest amount given for one which had ever come to his 
knowledge having been {122,0co. King’s shares had been sold for as 
much as £95,000 and £98,000. 

The CHAIRMAN: Can you tell me what dividend is paid on the shares 
—or is it a secret ? 

Witness : No, it is not a secret. The dividend paid on an adven- 
turers’ share is £2500. The same is paid on the king’s shares. 

Mr. Pore said that the progress of this Company was a curious 
story, which, as the inquiry proceeded, would be thoroughly put before 
the Committee. 

Mr. M. Hervey, Engineer to the West Middlesex Water Company, 
said that Company had the right by agreement with the Conservators 
of the Thames to take 244 million gallons of water from the river per 
diem. The powers of the Company for carrying out their obligations 
were nearly exhausted. They had carried out new storage works ; and 
others were in process of completion, which would give them a storage 
of 300 million gallons, but they wanted water to put in the reservoirs. 
In order to keep up the supply, it was necessary to have power to send 
out more than the average amount required per day. 


Friday, June 5. 


On the resumption of the proceedings this morning, 
Mr. BALFour BRowNE said more than once some words had been 











dropped as to an arrangement having been arrived at, or being in pro- 
gress, between the promoters of the Bill and the Thames Conservators. 
It was inadvertently referred to as an agreement; and Sir Richard Wyatt 
at once denied that any agreement had been arrived at. At the same 
time, as the Committee would very well know from what had been said 
in the course of the inquiry, negotiations had been going on; and he 
thought it was only right that the Committee should be informed of 
what had taken place. If there had been any offer binding the pro- 
moters, it would be as well that they should know it. 

Mr. LITTLER stated that there had been no offer accepted; and 
nothing binding had been done by the Conservators. What they had 
themselves proposed to the Conservators was that they should in no 
instance take more water in one day, whatever might be the condition 
of the river, than 100 million gallons. They also offered to make the 
further provision that they should not take for ordinary consumption 
and service purposes more than 52 million gallons. That was what 
was proposed ; but whether the Conservators would accept it or not, it 
was for them to say. What he had indicated, the promoters were pre- 
pared to put in the Bill, as though it was a filled-up Bill. 

Mr. Batrour Browne understood that these proposals had been 
submitted as an offer on the part of the promoters of the Bill to the 
Conservators. 

Mr. LitTLeR: We offer it to the Committee. 

Mr. BALFour Browne remarked that that was even more.binding. 
He asked the Committee to inquire whether the Conservators were to 
get anything for agreeing to the arrangement. 

br CuaiRMAN: That is a question which is prominently in my own 
mind. 

Mr. LitTLer stated that at present he was not in a position to say 
anything as to that; but, judging from past experience of the body, 
he did not suppose the Companies were likely to get anything out of 
the Thames Conservators for nothing. 

Mr. BaLrour Browne said he objected to a penny being spent out 
of the rates for the purification of any water from the Upper Thames. 
He wanted to know what was to be paid to the Thames Conservators 
under the arrangement referred to. 

Mr. LiTTLER repeated that no agreement had been entered into; but 
the promoters had offered to give the Conservators £4500 a year. They 
did not want to give it. If the Committee could convince the Conser- 
vators that the Companies ought to have the water and not pay any- 
thing for it, no one would be more delighted than he and those he 
represented would be. The promoters had no secrets at all from the 
Committee; they wished to put before them frankly all that was in 
their mind. 

Mr. Batrour Browne said that he was contented with what his 
learned friend had stated. He would ask the Committee to question 
Sir Richard Wyatt, who was the only person present representing the 
Conservators, as to what he thought of the £4500 a year proposal. 

Mr. LitTLer thought it was a little hard on the Thames Conser- 
vators that questions of this kind should be asked. The matter, how- 
ever, was one of such public importance, that he, as representing the 
es did not think he would be justified in keeping anything 

ack. 


Mr. J. Stuart pointed out to Mr. Balfour Browne that the London 
County Council, in their petition, stated that no concession should be 
made to the Water Companies, unless the relations between the con- 
sumers and the Companies were revised. The learned Counsel so far 
had not dealt with that question at all in cross-examining the witnesses. 
He desired to know if the London County Council were dropping that 
part of their petition ? 

Mr. BatFour Browne said the same thing had been running through 
his own mind. If the Committee would look at the County Council’s 
petition, they would see that there were various paragraphs in it as to 
which so far he had not cross-examined the witnesses at all. He would 
tellthem why. The opposition to the Bill had been divided into two. 
His clients had first addressed themselves to the question of urgency. 
If there was no urgency, he understood that probably the Bill would 
not proceed ; but if, on the other band, there was urgency, then there 
were a great number of matters in the petition which would have to be 
gone into—one of which had just now been mentioned, and there were 
others which would take a very long time to deal with. He was 
entirely in the hands of the Committee as to whether they ought pro- 
perly to go into the matter of their petition as in an ordinary case, or 
whether they should go on as they had been doing, directing their 
attention entirely to the question of urgency. They believed that they 
could show that, within the terms of the Instruction to the Committee, 
there was no urgency for the present Bill. 

Mr. LitTLER failed to see how the Bill could be conducted on any 
other than the ordinary lines. His learned friend could not take his 
case piecemeal. 

The Cuarirman: No, the case must be taken in the ordinary manner. 

Mr. Batrour Browne: If you say it is necessary, I will cross- 
examine on all the points in our petition. 

Mr. Pemser said that if there were any points which the Committee 
did not think it desirable that his learned friend should go into, they, 
of course, would not be dealt with. . 

The Cuairman: We have no right to try and form a judgment until 
we have the case of the three Water Companies before us. At present, 
we have only had the cases of two of them presented to us; but after 
to-day, probably we shall be in possession of that of the New River 
Company, and shall be much better able to form an opinion as to the 
further progress of the case than we are to-day. : 

Mr. LitTLer said that whatever point the petitioners wished to deal 
with before the Committee should be gone into in cross-examination in 
the ordinary way. 

The CHAIRMAN remarked that, where endeavours were made to 
shorten cases of this kind, his experience was that they were always a 
great deal longer. He thought they had better go on with the New 
River Company's case. If, after they had heard it, they came to the 
conclusion that there was no urgency, there would be an end of the 
Bill; but if they considered that there was a degree of urgency, they 
would have to go into the points bearing upon that degree. In the 
meantime, however, they would go on steadily with the case of the 
New River Company. 








1344 ‘JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





[June 16, 1806. 





Mr. J. Francis, M.Inst.C.E., Engineer to the New River Company, 
was the next witness. He said the amount of water supplied by the 
Company was 47,000,000 gallons per day—z22,000,000 gallons from the 
New River, 24,000,000 from the Chadwell Springs, and 330,000 from the 
ponds at Hampstead and Highgate. The 330,000 last-named water 
was not used for domestic purposes. The amount consumed for 
domestic purposes, or suitable for such use, was 46 million gallons. 
Of course, a large quantity of the water was used for trade purposes. 
As showing the increase in the Company's operations, he pointed out 
that the supply in 1875 was 30,633,000 gallons per day; whereas in 
1894 it was 43,121,000 gallons. The average daily supply during the 
week of maximum supply was, in 1875, 31,350,000 gallons; and, in 
1895, 45,274,000 gallons. The rate of increase during the last four 
years was ten times as great as it was in the first four years of the last 
period of 25 years. The number of houses which received a constant 
supply was largely increasing, and had been so for some time. It was 
estimated that, in 1915, the daily supply would average 77,921,000 
gallons. There would, of course, be a great deficiency in the Com- 
— supply, unless powers were given for taking more water. He 

ad examined the plans of Mr. Middleton's proposed new reservoirs at 
Staines, and considered that the works would answer all the require- 
ments of the Companies admirably. The scheme would be much more 
economical and satisfactory than a plan under which each Company 
would make provision for acquiring and storing the water wanted to 
keep pace with the increasing demands on its own resources. 

In cross-examination by Mr. BALFour Brownz, witness said that 
he had given the Royal Commission to understand that the New River 
Company had 56,830,000 gallons of water available, if they possessed 
all the machinery necessary for working their wells to their fullest 
capacity. This was the amount of water the Company were sure of 
getting ; but, of course, that would be very expensive. 

The CuarrMan: If you can get the water, why do you come for 
these reservoirs ? 

Witness replied that the Company had another Bill which would 
come before the Committee, for enabling them to raise more water 
from their existing wells; but they wanted the Staines scheme as well. 
The Company had engine power sufficient to raise 34 million gallons 
of water per day; but the engines could not be kept constantly at 
work. Some allowance must be made for stoppages, for the oiling and 
breaking down of machinery, and so forth. The quantity of water 
the Company would require in future was under-estimated before the 
Royal Commission. 

Mr. BALFour Brownz said that, if the supply of water per head was 
to be 35 gallons, as the Royal Commission had estimated it should be, 
and the population in the Company’s districts in 1885 was 1,070,000, 
and in 1895 1,151,000—or an increase of 81,000 in ten years—it would 
show that, with a proportionate increase in the population, the Com- 
pany had surplus water to last them for 50 years. 

Witness replied there was no indication that the supply per head 
would stop at 35 gallons. The habits of the consumers were changing ; 
and the consumption was going up very rapidly. Besides, the supply 
was being changed from an intermittent to a constant one. 

The CuairMAN: Has the storage been increased since 1892? 

Witness: Not at all. 

Where is your storage ?—We have none, except subsidiary reser- 
voirs, which only enable us to carry on our supply for a week. 

In reply to further questions, witness stated that the Company 
possessed a number of wells, some of which had one, some two, and 
some three engines. There was a great difference in the yield of the 
wells, and in their diameter, and so forth. No doubt, if the powers 
the Company were seeking in their separate Bill were granted, the Com- 
pany would be able to keep pace with the requirements of their con- 
sumers for some time without the reservoirs contemplated in the 
present Bill. 

By Mr. Bonp: The two Bills would only bring the Company 
63 million gallons of water, and enable them to go on fairly for another 
20 years. 

Mr. J. Stuart: You need your increase of water most during the 
months when you are tried by the maximum consumption ? : 

Witness: Yes. 

You have reservoirs in the Bill to hold rather more than 2500 million 
gallons ?—Yes. 

And you claim one-third of that storage capacity ?—Yes. 

That would be 30 million gallons per day for four weeks ?—Yes. 
Our position is not that we require it at a certain time of the year; in 
a very short time now we shall want it altogether. 

I am taking the maximum first. Your greatest daily supply, which 
you anticipate you will require in 1906, taking your own figures as the 
basis of calculation, will be 63 million gallons aday. You have at 
present the power of supplying 46 million gallons a day. The differ- 
ence between 46 and 63 is 17; therefore your maximum requirements 
in the year 1906 will be 17 million gallons above what it isin your 
power at present to supply. If you took the maximum week, it would 
be 21 milllion gallons more. Now, you are making a reservoir, do you 
estimate you cannot obtain 17 million gallons a day from that?—It 
depends upon what we are permitted to abstract from the Thames. 

If you are allowed to take out of the Thames what the agreement 
foreshadows, do you think that you could not obtain 17 million 
gallons of water a day under that system ?— Well, I have only a vague 
idea of what the agreement is. I would rather not answer that 
question. 

By this Bill, according to your own figures, you would be getting 
water enough to meet your largest necessities until 1906 without the 
other Bill?—This should be pointed out: The present scheme is a 
large one, and will take some years to complete. We want water at 
once—or shall require it next year. 

You want the present scheme, although it is not to supply you with 
water for some years ?—Yes, it must take five or six years to construct 
the reservoirs. 

You are here with a scheme which is to give you, six years 
hence, water enough to meet all your requirements, say, for ten years. 
Do you know that we, as a Committee, are sitting under an Instruc- 
tion of the House, which is that we are to allow only such works as 
are immediately and urgently necessary ?—Yes. 








———_, 


It is for us to interpret the meaning of the Instruction. The Bill that 
you are now promoting remains the same now as it was before that 
Instruction was moved ?—It does. 

By Sir J. Brunner: It would be necessary to come to Parliament 
= further powers before new pumping machinery is acquired by the 

ompany. 

Me E. Collins, M.Inst.C.E., Distributing Engineer to the New River 
Company, said he had been 16 years in his present position, and was 
therefore thoroughly acquainted with the distributing system of the 
Company. He had paid a great deal of attention to the question of 
the prevention of waste. They had 113,000 supplies under a constant 
supply ; the districts being under waste meters. They had over fifty 
men engaged on the waste-meter system. The districts were isolated 
from each other; and the quantity of water sent into each in a given 
time was measured by the meters. Then these districts were sub- 
divided into streets; so that the Company could see into which portion 
of the district the water was passing. Supposing there were 20 streets 
in a sub-district, they would be shut off one by one. In street No. 
or No. 18, there might be no waste; while it might be found that it 
was to street No. 19 that the water was travelling. Having ascertained 
this fact, they took other means for further isolating the houses, and 
so preventing waste. This system enabled them to keep their waste 
staff employed in the most wasteful part of their district. The use of 
the best water-fittings was urged on their consumers; the Company 
stamping those they recommended. As a result, in the majority of 
cases, the consumers had been persuaded to have good, sound, service- 
able fittings. Efficient fittings lasted for many years in a serviceable 
condition. 

Mr. LittLeR: Do you find, as a general rule, the introduction of a 
constant supply has or has not tended to increased consumption ? 

Witness: We find that it has. The tendency is for the people to 
consume more water. All the newer houses have baths, and are fitted 
with hot and cold water. Large quantities of water are used in baths 
and for garden watering in the hot weather. While ordinary street- 
watering has not increased to any great extent, there has been great 
developments in the direction of street-washing in the City, the Strand, 
St. Giles’s, and kindred districts night and morning. Then the waste 
of water is great during frosty weather, not only through broken 
pipes, but owing to people letting the water run all day and night to 
prevent the freezing of the pipes. The use of water for many trades 
and manufactures is on the increase. In short, the needs of the 
Company are growing from day to day ; and ifthe Company are to fulfil 
their duty to the public, and discharge their statutory obligations, it 
is necessary that they should have more water. 

The Committee then adjourned till the following Tuesday. 


— 
eae 





Extension of Water-Mains in New York.—A sum of $1,000,000 
for new water-mains in New York City is authorized by a legislative 
statute just signed by Governor Morton. It is said that the Bill pro- 
vides for two mains down Fifth Avenue. At present eight 48-inch 
mains lead down into the city from the new aqueduct—four going to 
the Central Park reservoir, and four connecting with the distributing 
mains. 

The Defective Reservoir at Redruth.—The question of the repair 
of the leaky reservoir has been again before the Redruth District 
Council. After consideration of the suggestion put forward by Mr. 
Nicholls, the Engineer of the scheme, to which reference was made in 
the “JournaL” for the 26th ult. (p. 1184), the Water Committee re- 
commended that tenders be obtained from responsible firms, including 
Messrs. Callender, the makers of a bitumen lard for rendering the 
reservoir water-tight, and maintaining it in working order for at least 
six months. It was explained by Mr. Carkeek that the Committee 
thought it would be better to make some firm responsible for the work, 
rather than undertake experiments on their own account. Captain 
Hooper furnished the additional information that the Committee were 
reluctant to speculate perhaps £1000 on the work; and Mr. Tweedy 
expressed the opinion that though it was possible to make a place 
water-tight the cost was a serious consideration, and that if they could 
get a contractor to do it for £300 or £400, it would be better than taking 
any further risk themselves. In answer to a question whether the reser- 
voir could be filled if it were made water-tight, Mr. Carkeek said there 
was plenty of water in winter, when they wasted 9g million gallons. 
Mr. J. Hicks suggested that, before any further action was taken, the 
Committee should get rid of the original contractor. The recommen- 
dation was adopted. 


Sheffield Corporation Water Department.—At last Wednesday's 
meeting of the Sheffield City Council, Alderman Clegg sought from 
the Chairman of the Water Committee some information as to 
whether, apart from the extraordinary expenses arising from the frost 
in 1894-5, the progress of the undertaking had been satisfactory. In 
reply, Alderman Gainsford said that in the report of the Manager (Mr. 
W. Terrey) there was a statement showing the additional expense 
incurred in consequence of the frost. Those expenses were partly 
borne by the year ending March 25, 1895, and partly by the year 
which had lately closed; and they amounted altogether to £10,620 
—£1156 in 1895, and £9464 in the year recentlyended. The progression 
of affairs had been that they began in the first year, 1889, with a total 
deficiency of £5120. That deficiency grew less and less, until in 
1892 it was turned into a surplus, which surplus continued, without 
much alteration, through. four years, until the year 1895—the first 
of the two years affected by the frost—which showed a surplus of 
£1798; and if it had not been for the frost, there would have been 
a further surplus of 1156. Therefore, but for the frost, 
the surplus in 1895 would have been £2954—a considerably 
larger sum than in the previous years. For the year ending 
March last, the figure brought out in the accounts was 4 
deficiency of £3797; but there was an expenditure due to the 
frost of £9464. If they took one item from the other, it showed 
that, but for the frost, there would have been a surplus of £5666— 
almost double that of any previous year. Regarding the figures in 
this way, they showed that there had been, not merely a satisfactory, 
but a really extraordinary, progress in the department. 
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LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL. 


Tuesday, June 9. 
(Before Lords Fustices LINDLEY, LopEs, and RIGBy.) 
Patterson vy. The Gaslight and Coke Company. 

This was an appeal by the defendant Company from the order of 
Mr. Justice Kekewich (see ante, p. 634), restraining them from stopping 
their gas from entering the premises known as the Albert Bridge Flour 
Mills, occupied by Messrs. Marriage, Neave, and Co., Limited, who had 
recently gone into liquidation; the business being carried on by a 
Receiver and Manager for the debenture holders. The principal point 
was whether Receivers and Managers were ‘‘occupiers’’ within the 


meaning of the Act. 

Mr. WarrinGcToN, Q.C., and Mr. DANCKWERTS appeared for the 
appellants; Mr. RENsHAw, Q.C., and Mr. Kirpy represented the 
respondents. 

Lord Justice LinpLey, in delivering judgment, said: This was an 
appeal by the defendant Company from an order of Mr. Justice 
Kekewich, by which it was in substance declared that they were bound 
to supply the plaintiffs, who were Receivers and Managers of a business, 
with gas without the performance by the plaintiffs of a condition 
which the Gas Company said they were entitled to insist upon—viz., 
paying for the gas supplied to Messrs. Marriage, Neave, and Co., 
prior to Christmas last. The case was somewhat complicated; and 
turned upon a great number of Gas Acts. On Nov. 6, 1883, Messrs. 
Marriage, Neave, and Co., who were carrying on business at the 
Albert Mills, Battersea, entered into the usual agreement with the Gas 
Company to take gas; and in June, 1890, they borrowed money on first 
and second debentures. Both debenture deeds were in the usual form, 
and contained a clause enabling the debenture holders to appoint 
receivers. On Feb. 6, 1896, the trustees for the debenture holders under 
the second deed appointed a Receiver, who took possession of the mill on 
Feb. 7. On the 17th, the Court appointed the plaintiffs Receivers 
and Managers under the first deed; and they took possession under 
that. On Feb. 26, 1896, the Gas Company gave notice to the plaintiffs 
that the Mill Company owed them the sum of £90 14s. 5d., in respect 
of gas supplied up to Christmas, 1895; and they also informed the 
plaintiffs that if they did not pay this sum of money, they would 
decline after a certain time to supply them with gas in future. The 
Receivers and Managers found they could not carry on the business— 
especially in the month of February—without a supply of gas. They 
were always ready and willing to come to terms with the Gas Company 
for a future supply—there was no difficulty about that; but the Gas 
Company said, ‘‘ No, you must pay us the £90 odd, and if you do that 
we will supply you without any difficulty.” There was never any con- 
troversy between the parties, except as to the right of the Gas Com- 
pany to stop the supply of gas if the plaintiffs refused to pay the £90 
odd. The plaintiffs were not prepared to do that. They maintained 
that they were entitled to a supply of gas without performing this 
condition; and on March 5, 1896, they commenced this action, 
in order to have it declared that they were so entitled. It was 
important to observe that the sum in dispute became due from 
the Mill Company while the debenture holders’ security was a 
floating security. It was also important to bear in mind that 
the gas never was, in fact, cut off; no new or fresh supply was 
wanted; no pipes had to be laid down; and no meter had to be 
provided. The question turned upon the true construction of a number 
of sections contained in three Public and three Private Acts of Parlia- 
ment. It was quite sufficient to say that the Acts began in 1847 and 
ended in 1872; and they had been discussed with great care in Court. 
An examination of these sections by Counsel in Court, and a perusal of 
them by their Lordships since, showed that there were two series of 
sections which needed attention. The first series entitled owners or 
occupiers generally to require a supply of gas. This series, which did 
not govern the decision in the present case, consisted of sections 14 
and 15 of the Public Act of 1860, sections 12 to 15 of the Private Act 
of 1870, and section 11 of the Public Act of 1871. The other series 
was that which entitled the Gas Company to refuse to continue 
to supply places to which gas had been supplied and not paid for, and 
began with section 16 of the Public Act of 1847, and ended with 
section 18 of the Company’s Private Act of 1872; the latter series 
being the only sections which governed the question before the Court. 
It was clear from the language of these sections, first, that the Gas 
Company were entitled to refuse to supply gas to the Mill Company 
unless, and until, the £90 was paid ; and, secondly, until that sum was 
paid, the Gas Company were entitled to refuse to supply gas to the 
mill at the request of anyone, unless he was in some better position 
than the Mill Company. Were the Receivers appointed by the Court, 
at the instance of the debenture holders, in a better position in that 
respect than the Mill Company? He (his Lordship) was of opinion 
that they were not. The right of the Gas Company to refuse to supply 
the gas unless the {90 was paid, had accrued before any Receiver had 
been appointed, although the notice of such right was not given till 
afterwards. The Receiver appointed on Feb. 6 was in no better 
position than the Mill Company. The Receivers appointed on Feb. 17 
were technically appointed under the trust deed. But, at the same time, 
the Receivers appointed by the Court were appointed for the benefit 
of the debenture holders; and having regard to the nature of their 
security and to the obligations imposed by statute on the Gas Com- 
pany to supply gas to the mill, it would be very unjust if the debenture 
holders could enforce this obligation against the Gas Company with- 
out complying with the condition of paying for the gas previously 
supplied. The plaintiffs, being Receivers and Managers appointed by 
the Court, were lawfully in possession of the mill, and were entitled to 
use the name of the Mill Company for any purpose to enable them to 
discharge their duties. Therefore the plaintiffs could require gas to 
be supplied to the mill after paying the sum due to the Gas Company 
Previous to their appointment. It had been contended that the 








laintiffs could simply, as occupiers of the mill, have required gas to 
supplied without demanding such supply in the name of the Mill 
Company. This was the view adopted by Mr. Justice Kekewich. 
The term “ occupier” was ambiguous; in one sense a caretaker was 
an occupier. The sections relied upon as entitling the plaintiffs to 
require a supply of gas as occupiers, contained nothing negativing the 
right of the Gas Company to withhold such supply until the previous 
supply was paid for. The two sections must be read together. This 
brought one back to section 18 of the Act of 1872. This section, 
although badly worded, had no application to such a case as that 
before the Court. It did not apply to persons simply in the possesion 
of the premises of a defaulting consumer, to manage such business for 
the benefit of the creditors. The statute provided for a change of 
possession of quite a different nature. The plaintiffs’ rights as 
Receivers and Managers were merely those of custodians of the mill 
property. The relation of the plaintiffs to the Gas Company was pre- 
cisely similar to that of the Official Receiver in Smith's case (1893, 
1 Q.B.D.). In Smith’s case, the Official Receiver took possession of 
the debtor’s business premises; but it was held that he was not 
entitied to a future supply without paying the amount due by the debtor 
for the gas consumed previous to his appointment. This decision 
appeared to be correct ; for the Official Receiver was only in the position 
of a caretaker. The appeal would be allowed, and judgment entered 
for defendants, with costs both in this Court and the Court below. 
Lords Justices Lopes and Ricsy delivered judgments to the same 
effect. 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 





Saturday, June 13. 
(Before Mr. Justice Cu1TTY.) 
The Incandescent Gas-Light Company, Limited, v. Putz and Co. 

This case came before the Court as a short cause upon motion for 
judgment. The statement of claim alleged that the plaintiffs were 
owners of certain letters patent which the defendants had infringed ; 
and an order was asked to restrain infringement, for delivery up of the 
infringing mantles, and for payment of costs. The defendants were 
manufacturers and importers of the infringing mantles. The action 
had been standing over for some time—an order having been made 
that, upon the defendants undertaking to keep an account, the trial 
should be postponed until after the test action against Mr. Fear had 
been disposed of; it being arranged that the defendants should be 
bound by the decision come to in that case. Judgment was obtained 
against Mr. Fear on the 6th inst. (see ante, p. 1275); and a similar 
order was now asked against Putz and Co., who did not appear. 

His Lorpsuip made the order. as asked. 

A similar order was made in twenty other cases—the defendants 
having purchased the mantles of Putz and Co., and having agreed to 
be bound by Fear's case. 


Incandescent Gas-Light Company, Limited, vy. Madge. 

A similar order was applied for in this case. 

Mr. Hamitton, for the defendant, objected to an inquiry as to 
damages. He said his client had made about £3 out of the sales, and 
he was willing now to pay £5 by way of damages, to submit to an 
injunction, and to pay the costs. 

The offer was not accepted. 

His Lorpsuip accordingly made the order as asked. 
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HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 





Thursday, June 4. 
(Before the Lorp CuiEF JusTICE and a Special Jury.) 
Lawrence y. The East London Water-Works Company. 

In this case, Joseph Lawrence, a dock labourer, sought to recover 
damages from the defendant Company for injuries which he alleged he 
had sustained by tripping over a fire hydrant in Arcadia Street, Poplar. 
The case for the plaintiff was that the hydrant in question was not in 
a proper condition, and that the defendants, under whose control the 
hydrant was alleged to be, were guilty of negligence. The defendants 
denied that the hydrant was defective, or that it was under their 


control. 

Mr. Kemp, Q.C., and Mr. LynpEN BELL appeared for the plaintiff ; 
Mr. Cripps, Q.C., M.P., and Mr. R. M. Bray represented the 
defendants. 

Mr. LyNDEN BELL, in opening the case, said the sole question was 
whether on the 29th of March, 1895, when the plaintiff met with the 
accident, the hydrant in question was in a proper condition or not. 
Six of the jury had recently been to view the hydrant; and it was 
admitted by the plaintiff that it was now in a proper condition. At 
the time of the accident, however, it was undoubtedly loose, and the 
suggestion was that it had since been put right. 

Joseph Lawrence, the plaintiff, was called in support of his claim. He 
said he put his left foot on the covering-plate of the hydrant, and this 
caused the plate to tilt. In bringing his right foot forward, it struck 
against the plate, causing him to fall and break his leg. The accident 
occurred about eight o’clock in the evening. 

James Gibson, a resident in Arcadia Street, opens to having seen 
the accident, and assisting the plaintiff afterwards. When he went to 
pick him up, one side of the plate was projecting, and it was loose. 

Mr. Newman, a clerk, deposed to having tripped up on the hydrant 
plate in question in March last year. He said the plate at that time 
was loose, and moved when trodden upon. 

Mr. Cripps, for the defence, said his case was that the hydrant had 
not been in any way altered since the accident, and that it was in as safe 
a condition then as it was now. 
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Mr. Allen, a representative of Messrs. Blake Brothers, the makers of 
the hydrant, said he identified it as one that left their works in July, 
1893. He inspected it a week ago, and was satisfied that it had not been 
altered in any way since it was made. 

Mr. W. White, Inspector of Fire Hydrants to the London County 
Council, said the hydrant in question was fixed on July 7, 1893. 
Nothing whatever had been done to the covering-plate since it was first 
put in position. The plate was kept in its place by its own weight. 

Mr. J. Godfrey, the Superintendent for the London district of the 
defendant Company, said he had examined the books of the Company, 
and found that no repairs had been done to the hydrant plate in ques- 
tion. He went to look at it soon after the accident, but could see nothing 
whatever the matter with it. 

Mr. W. B. Bryan, M.Inst.C.E., the Chief Engineer of the Company, 
said it would be impossible for the hydrant covering-plate to rock in the 
way alleged unless something were placed under it purposely. 

Mr. L. Hebley, the General Superintendent of the Company, also 
deposed to having inspected the hydrant plate, and spoke to its immove- 
able condition. 

A member of the fire brigade and several police constables were called, 
and they all deposed that they knew the fire hydrant in Arcadia Street, 
but had never seen anything wrong with it. 

Mrs. Feildey, a resident in Arcadia Street, said she saw the witness 
Gibson picking up the plaintiff after the accident. This was somewhere 
between twelve and half past at night. 

Council having addressed the Jury for their respective clients, 

The Lorp CuleF Justice summed up the case; leaving it tothe Jury 
to find whether or not the defendants had been guilty of negligence. 

The Jury, without retiring, brought in a verdict for the defendants ; 
and judgment was entered in accordance with the finding. 


ae 
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WESTMINSTER COUNTY COURT.—Friday, June 12. 
(Before Mr. LuMLEy-Smitu, Q.C., and a Jury.) 
Barnett v. The Incandescent Gas-Light Company, Limited, and Fowler. 

This was an action brought by David William Barnett, atraveller in 
gas-fittings living at Clapton, for damages for malicious prosecution. 

Mr. Nasu, in opening the case, stated that in May, 1894, his client 
called upon Mr. Fowler, who carried on business as a wine merchant 
in Chatsworth Road, Clapton. At that time, plaintiff was a sub-agent 
for the defendant Company; the agent being a Mr. Thomas. Mr. 
Fowler had four incandescent gas-lights; the burners and mantles 
being of the Company’s make. Plaintiff tried to get a further order 
from Fowler; and in August of the same year he sold him two more 
lamps—the difference in these being that whereas the burners and 
mantles of the first were the Company’s, only the mantles of the 
second lot were theirs, the burners being the Deimel pattern. The 
whole lot cost £5 2s. 6d. For nearly two years, Mr. Fowler used 
these lamps; and, so far from being dissatisfied with them, he recom- 
mended plaintiff to other people. On March 19 last, a summons was 
issued charging the plaintiff with obtaining money under false pre- 
tences ; and the case was heard at the North London Police Court—the 
plaintiff being committed for trial (see ante, p. 706). To show malice, he 
pointed out that the summons was issued for the amount for which all 
the burners and mantles were sold ; and even when the Company with- 
drew a part of the charge, they went in for 29s., which included the price 
of their own mantles. The Company had no right to interfere—the 
plaintiff having done nothing which was wrong. In October, 1894, the 
Company supplied mantles with a limited licence—i.e., they only sold 
them conditionally on their being used with their burners; but this 
was months after the plaintiff had dealt with Mr. Fowler. In order to 
enforce the Company's rights in a Civil Court, his (Mr. Nash’s) view 
was that they had taken criminal proceedings against his client. He 
was not allowed to communicate with his friends; and for two days was 
in prison until he could get bail. When the case came before the 
Grand Jury, they threw out the Bill (see ante, p. 988). 

Plaintiff was called and deposed to these facts. He said he was to 
be paid by Mr. Thomas on commission. On the second occasion when 
he sold the Deimel burners, Mr. Fowler remarked that they were not of 
the same pattern as those he had first sold him; and he replied that 
they were of a different make. The Deimel burners cost a little 
less than the Welsbach burners. The former cost him 3s. 6d. each; 
and the latter were sold for 15s. each, with 30 per cent. off. He 
made a clear profit of about ros. on each burner. At this time the 
Welsbach Company had not established their right even to the mantle. 
At the Police Court, both Mr. Fowler and the Manager of the Company 
gave evidence against him. The proceedings against him had ruined 
his business. At the time they were taken he was sub-agent for the 
Incandescent Gas-Light Company, and agent for the Deimel and 
Champion Companies ; and he was now agent for the Meteor Company. 
As soon as he came out of prison, notice of an injunction was served 
upon him by the Incandescent Company. 

Cross-examined by Mr. GrascoE, who defended, witness said he was 
sub-agent for the Welsbach people for six weeks; and when he sold 
the first burners to Mr. Fowler, he was working with Mr. Thomas. 
The Welsbach Company allowed him 30 per cent.—the agent's dis- 
count—on the burners he had of them. Henever reported any sales to 
the Company. On the first occasion he showed Fowler the Welsbach 
Company’s catalogue ; but on the second, he told him that the burners 
were ofa different pattern, and that he could allow him a commission 
on any customers’ orders he might introduce. He could not say 
whether or not he mentioned the name of another company. He had put 
up burners since. He had never said he was agent for the Company. 
When he sold a Mr. Hindmarsh some burners, he did not sell him 
mantles, but supplied him with some later. 

Re-examined: The actual cost of the Welsbach burner was less than 
1s.each. He only used the Company’s catalogue to show the kind of 
burner and globe. 

Mr. NAsH put in the answers to interrogatories, which showed that 
the Company’s Solicitor did not apply for the summons against 

plaintiff on behalf of the Company, but asked Mr. Fowler and others 
to prosecute him, and said they would (and they did) assist them. 














Mr. GLascoE submitted that there was no case to answer; and then 
the question arose as to whether or not the Company were liable. But 
the Company had no desire to take that point. There was no evidence 
of malice. 

Mr. John R. Hindmarsh, a cutter in Beach Street, Barbican, EC, 
called by Mr. GrascoE, deposed to seeing the plaintiff in August, 1895. 

Mr. Nasu submitted that this witness could not be called. 

Mr. GuascoE said he desired to show that the facts in four cases 
were before the Company when the informations were sworn. All the 
cases were in 1894 or 1895, excepting one, which was in the early part 
of this year, On the 2nd of March, the case of Hindmarsh was com. 
menced at the Guildhall, and plaintiff was then committed for trial, 
After that, the case of Fowler was taken. 

His Honour asked whether, if a man did something wrong in 1895 
and 1896, this was evidence that he had done something wrong in 
1894. 

Mr. GtascoE said it was unnecessary for him to consider whether 
there was any truth in it or not, so long as he believed what he was 
told. 


His Honour said he thought the prosecutors ought to be able to 
show what they acted upon. : 

Mr. Nasu submitted that this was only a question of credit ; and 
evidence on the point could not be given. The objection was there- 
fore sustained. 

Mr. Gutch, the Assistant-Manager to the Company, said that in 1894 
the Company fixed a price for a burner, mantle, and chimney com- 

lete. Mantles were supplied separately ; and the price was very low— 
being 1s. 3d. each. The Company had had difficulties owing to people 
selling someone else’s burners, and fitting their mantles to them; and 
they took action against the persons selling and using them. Their 
inquiry officer reported to him that Fowler was using the infringin 
burner. Fowler called upon him, and said he had bought some burners 
of Barnett, who professed to be an agent for the Company, and that 
he believed them to be the Company’s burners. Hindmarsh also told 
him he had bought of Barnett, who said he was the agent of the 
Company. He carried a bag with several kinds of burners in it. Bar- 
nett was never the agent of the Company. 

By Mr.Nasu: He believed that Fowler would have prosecuted whether 
the Company had interfered or not. They considered they had aright 
to interfere, because people sold inferior burners with the Company’s 
mantles. They had commenced actions against the plaintiff and 150 
other peopie. 

Mr. Fowley, a wine and spirit merchant, of Chatsworth Road, 
Clapton, said he decided to have several burners on trial, and paid 
14s. 6d. each for them. About a month afterwards he had two more 
put in; and he believed they were the Company's. He assumed on 
the second occasion that plaintiff was the agent of the Company, as 
he had said he was when he first called; but when plaintiff put 
up the second lot, he said they were of a different pattern. 

Cross-examined: Had he known they were not Welsbach burners, 
he should not have had them; but he noticed that the patterns were 
different. 

Mr. GLAscoE desired to call Hindmarsh and others as to what took 
place when they had transactions with the plaintiff. 

His Honour declined to admit this evidence. He said that what he 
proposed to leave to the jury was whether or not the defendants 
prosecuted—and this he did not understand to be seriously disputed— 
and whether what they did was maliciously done. 

Mr. GLAScoE submitted to the jury that the Company were justified 
in the steps they took, as the plaintiff had no right to say he was the 
agent of the Company. : 

Mr. Nasu argued that the Company had no legal ground for claim 
against the plaintiff, as what took place at the sale was in 1894, and 
the notice on the burner box was not there for a long time after that. 
Had Mr. Fowler known his rights, he would never have taken the 
burners down. 

His Honour, in summing up, said the plaintiff had to show that the 
prosecution was malicious, and without reasonable and probable cause. 
Barnett did not dispute that when he sold the first burners he was the 
agent of the Company ; but on the second occasion he supplied cheaper 
burners and the Company's mantles. Two years afterwards, Fowler 
found himself in conflict with the Company, who said they had a right 
to insist that their burners should be used with their mantles. The 
Company therefore, after hearing what Fowler had to say, declared that 
they honestly believed it to be true; and he should ask the jury that 
question. Then there was the further question of malice; and what 
was suggested was that the Company prosecuted, not because they 
thought Barnett had defrauded Fowler, but in order to crush him, 
because he was a thorn in their side. There was always a great deal 
of infringement of any patent that was of any use; and the Company 
had a right to take civil proceedings to prevent it. But they could not 
take criminal proceedings unless a man had been dishonest; and the 
suggestion was that the reason the Company prosecuted was to stop the 
plaintiff. The last question was as to damages ; and on this it seemed 
clear that the plaintiff sailed very close to the wind. 

The jury, after a lengthy consideration in private, found that both 
defendants prosecuted ; that Fowler believed the charge to be true, but 
the Company did not ; and that the Company maliciously prosecuted. 
They gave a verdict forthe plaintiff against the Company, with £10 
damages. 

His Honoor said that, in his opinion, there was absence of reason- 
able or probable cause; and he gave judgment according to the find- 
ing of the jury, with costs—remarking that it was hopeless to expect 
to get a conviction upon verbal evidence given two years after an event. 
To put the criminal law into motion was a serious thing. ; 

Judgment was then entered for the plaintiff for £10 and costs against 
the Company, and for Fowler without costs. It was intimated that 
there would be an appeal. 
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The Tarapaca Water-Works Company, Limited. 
In the Chancery Division of the High Court of Justice last Tuesday, 
Mr. Justice Kekewich had before him an action and a counter-claim in 
which Messrs. W. and J. Lockett, merchants, of Liverpool, asked for 
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a declaration that certain shares in the Tarapaca Water-Works Com- 
pany belonged to them. The Company also claimed to have a lien on 
the shares. Mrs. E. Hart, the transferor of the shares to the plaintiffs, 
was joined in the case as a defendant. On the case being called, Mr. 
Warmington, Q.C., who with Mr. MacConkey ——— for the plaintiffs 
(Mr. Cozens Hardy, Q C.,and Mr. Macnaghten being for the Company 
and Mr. Ingle Joyce for Mrs. Hart), stated that the action had been 
settled. An order would be taken by consent for payment to the 
plaintiffs of a sum of money to be realized out of the sale of certain of 
the shares, and there would be no costs on either side. His Lordship 
said the order must go accordingly. 


ai 
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The Incandescent Gas-Light Litigation. 


In the Court of Appeal, last Wednesday, Mr. Walter applied to the 
Master of the Rolls and Lords Justices Kay and Smith for leave to 
withdraw the appeal which had been presented by the Incandescent 
Gas-Light Company, Limited, from the decision of Mr. Justice Wills 
(see ante, p. 876); and their Lordships assented upon the terms of the 
applicants paying the costs. 

—_—___—_>__—_ 


The Sewerage of Sunbury-on-Thames. 


In the Queen’s Bench Division of the High Court of Justice, on the 
3rd inst., before Justices Cave and Wills, the Attorney-General (Sir 
R. E. Webster, Q.C., M.P.) moved for an order nisi for a mandamus 
against the Urban District Council of Sunbury-on-Thames for the 
enforcement of obedience to a Local Government Board order of 
December, 1891. In 1891, complaint was made to the Board that the 
Sanitary Authority of Sunbury had made default in not providing 
proper sewers. An inquiry was held, and an order was made under the 
299th section of the Public Health Act, 1875. On Oct. 12, 1894, the 
duties and liabilities of the then Guardians of the Poor of the Staines 
Union were transferred to the Urban District Council of Sunbury. 
The affidavits showed that nothing had been done during the years 
1894 and 1895 to obey the order. No land had been acquired, although 
statutory powers had been conferred by Act of Parliament. At the 
last moment, the District Council said they intended to carry out the 
matter; but there had been such delay that it was felt necessary to 
apply for a mandamus. Their Lordships, in granting the rule, said the 
case seemed to show the value of the alternative remedy given by the 
section, of appointing somebody to do the work. 





»— 
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The Charge of Perjury in Connection with the Southwark 
Bridge Explosion. 

At the Lambeth Police Court, last Wednesday, James Price, 38, a 
lighterman, living at Acton, was again charged on remand with com- 
mitting wilful and corrupt perjury in his examination upon oath before 
a Judge at the Lambeth County Court (see ante, p. 1115). Mr. Avory 
prosecuted; Mr. Jonas defended. The case,it will be remembered, 
arose out of an action which the prisoner brought against the South 
Metropolitan Gas Company to recover damages for personal injuries 
which he alleged he sustained in the gas explosion which occurred on 
Southwark Bridge in February of last year. Further evidence having 
been given for the prosecution, Mr. Sheil committed the prisoner for 
trial, but said he would take bail—himself in £100, and two sureties in 
£50 each—for his appearance. 
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Colombo Gas and Water Company, Limited.—The accounts of 
this Company for the year ending Dec. 31 last show a very satisfactory 
increase over those for the preceding year ; and the balance of revenue 
account amounts to £4843, as compared with £3459 in 1894. The 
Company have made steady progress in the past four years. In 1892, 
the gas and lamp rentals amounted to £13,102; in 1893, to £13,388 ; 
in 1894, to £14,903; and in 1895, to £17,918. At the last meeting 
of the Company, a dividend of 7 per cent. was declared upon the 
preference shares, and one of 2 per cent. upon the ordinary shares. 
The Company’s Memorandum of Association has been altered so as to 
greatly enlarge the powers of the Company in respect of the supply of 
stoves, fittings, &c., or the electric light, or to undertake lighting by any 
other illuminating agent. 


Incandescent Gas Lighting at Beckenham.—Our local correspondent 
writes : ‘‘ The following report on the experiments withincandescent gas- 
lighting, has been prepared by the Surveyor to the Beckenham District 
Council ; and it will probably result in the complete abandonment of 
the agitation which was being raised in certain quarters for the 
adoption of the electric light: During the six winter months, Nov. 1 to 
May 1, saving in gas about half a cubic foot per hour per lamp, or about 
124 per cent.; average number of mantles used per lamp, 3 ; average 
life of mantle, 603 nights (766 lighting hours) ; maximum life of mantle, 
143 nights (1859 lighting hours); minimum life of mantle, 6 nights 
(86 lighting hours) ; average life of mica chimney, 4 months; cost per 
a of mantles and chimneys, 4s. 9d. ; saving of gas per lamp, 2s. 11d. ; 
net loss per lamp, 1s. 1od.; net loss over whole of district lighted—viz., 
670 lamps—/61; estimated annual loss over whole of district, £103, 
or 3s. ofd. per lamp; capital cost of adopting lamps to incandescent 
lighting, £500, which would be increased to £1100 if burners with re- 
flectors and special lanterns were used ; illumination increased 350 per 
cent.; costincreased 5 percent. This result, which has been obtained 
by the Welsbach system, is considered very satisfactory by the 
Council; and they have ordered the experiments to be continued with 
other systems, with a view to adopting the one which shows the best 
features and suitability for the neighbourhood. Most of the members 
of the Council are, however, already satisfied that an additional 350 per 
cent. of lighting power, at such a moderate extra outlay, is a remark- 
able economy, which cannot be much improved upon.” 














MISCELLANEOUS NEWS. 
ASSOCIATION OF SULPHATE OF AMMONIA MANUFACTURERS. 


The Annual Meeting of this Association was held on the conclusion 
of the business of The Gas Institute last Thursday, at the Society of 
Arts, John Street, Adelphi—the chair being occupied by Mr. W. R. 
CueEsTER, M.Inst.C.E. The attendance was very meagre. 

The Honorary Secretary (Mr. G. E. Davis) read the minutes of 
the last annual meeting, which were duly confirmed, and the report of 
the Council. This stated that the register now contained the names of 
roo manufacturers; that a price list was issued bi-weekly; that there 
bad been no legal expenses during the year; and that there wasa 
balance of £118 to the credit of the Association, so that next year there 
would be funds available for the distribution of literature, and other 
purposes. The report also included full statistics of the exports of 
sulphate during the year. 

On the motion of Mr. Isaac Carr, seconded by Mr. C. A. CRAVEN, 
the report was adopted and ordered to be printed and circulated among 
the members. 

A long discussion ensued on the best means of furthering the objects 
of the Association; and a resolution was ultimately carried empower- 
ing the Council to approach the Royal and other agricultural societies, 
with a view to offering prizes for the use of sulphate of ammonia as 
manure. 

The Council for the ensuing year were then elected—Mr. W. R. 
Chester being continued as President, and Mr. G. E. Davis as Honorary 
Secretary. 
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GAS AND WATER PROVISIONAL ORDERS (SESSION 1896). 


Consent of Local Authorities Dispensed With. 

In compliance with section 4 of the Gas and Water Works Facilities 
Act, 1870, the Board of Trade have lately reported that they have 
granted certain Provisional Orders—viz., those relating to Chester-le- 
Street and Pelton and to Hemel Hempstead—notwithstanding that the 
consents of some of the authorities concerned were withheld. The 
Board have furnished the following particulars in regard to these 
matters :— 

Application was made by the Parish Lighting Company, Limited, 
for authority to maintain and continue their existing gas-works, to con- 
struct additional works, and to manufacture and supply gas, in the 
townships of Chester-le-Street and Pelton, in the county of Durham. 
The following local and road authorities were interested : The Chester- 
le-Street Parish Council, the Pelton Parish Council, the Chester-le- 
Street Rural District Council, the Durham County Council, and the 
Durham and Chester-le-Street Highway Board. The consents of 
some of these authorities were not obtained—the principal objection 
being to the price proposed to be charged for gas; and the promoters 
made application to the Board of Trade to dispense with such consents, 
under the powers conferred upon them by section 4 of the Gas and 
Water Works Facilities Act, 1870. The Board of Trade thereupon 
appointed Lieut.-Col. H. A. Yorke, R.E., as Commissioner to hold a 
public inquiry at Chester-le-Street with reference to the application 
for the Order, and to report to them on the matter. Colonel Yorke 
reported that, having considered with much care the evidence placed 
before him on behalf of the promoters and the objectors, he was 
strongly of opinion that it would be for the public benefit if the supply 
of gas to the townships of Chester-le-Street and Pelton were in the 
hands of a company having statutory powers and with statutory obliga- 
tions. Subject, therefore, to a modification of the maximum price 
proposed in the draft Order, Colonel Yorke recommended that the 
Order should be granted. The Board decided to grant the Order, and 
to give effect to Colonel Yorke’s recommendation by substituting a 
standard price of 2s. 9d. per 1000 cubic feet, with sliding-scale as to 
price and dividend, for the proposed maximum price of 5s. per 1000 
cubic feet. 

The Hemel Hempstead Provisional Order was applied for by the 
Hemel Hempstead Water-Works and Laundry Company, Limited ; 
and its objects were to empower the Company to maintain and con- 
tinue water-works, to construct additional water-works, to supply water 
in and to parts of the parishes of Hemel Hempstead, St. Michael's, 
and Abbots Langley, and the parish of Redbourn, in the county of 
Hertford, and to raise additional capital. Several of the local and 
road authorities objected to the application being granted; but, with 
the exception of the Hemel Hempstead Parish Council, they withdrew 
their opposition, after certain amendments had been made in the Order. 
The promoters applied to the Board of Trade, in pursuance of the 
above-named section of the Gas and Water Works Facilities Act, to 
dispense with the consent of the Council. The Board of Trade accord- 
ingly appointed Lieut.-Col. H. A. Yorke, R.E., to hold a public inquiry 
at Hemel Hempstead with respect to the application, and to report to 
them thereon. Colonel Yorke reported that, subject to certain reduc- 
tions which he suggested in the maximum charges which it was pro- 
posed to authorize, to the insertion of a clause providing for compul- 
sory purchase by the local authority, and to certain other minor 
amendments, he was of opinion that the Order should be granted. 
Acting upon his recommendations, the Board decided to dispense with 
the consent of the Hemel Hempstead Parish Council, and to grant the 
Order, with the amendments above referred to. 


=. 
<p 


The Proposed Purchase of the Chichester Water-Works.—A 
— meeting of the shareholders of the Chichester Water Company 

as been held to consider the proposal of the Chichester Town Council 
to acquire the Company’s undertaking at the rate of £23 per share, 
amounting in the aggregate to £47,000. A majority of the share- 
holders in attendance were opposed to the Com vee | negotiating on 
the terms mentioned ; but the proxies held by the Ch rman (Alderman 
Smith) enabled the —— of the proposal to carry a resolution in 
favour of disposing of the undertaking. 
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DENTON GAS SUPPLY. 


The accounts of the Gas Department of the Denton Urban District 
Council for the year ending March 31 last, as certified by Messrs. 
Nairn, Son, and Pollitt, of Manchester, have been issued. The net 
receipts from the sale of gas in that period amounted to £8325; the 
amount realized from the sale of residuals and the profit on fittings 
bringing this up to £10,402. The expenditure on the manufacture of 
gas came to £4429; on distribution, to £591; and on management, to 
£688—leaving £4694 to be carried forward. Of this sum, £2699 was 
required for iaterest and annuities, and £882 for sinking fund charges ; 
so that the net profit at the close of the year was £1113. The 
following figures are taken from the particulars of gas manufacture, 
&c., for the years 1894-5 and 1895-6, furnished by the Gas Manager 
(Mr, J. Chadwick Smith) :— 

Year 1895-6. Year 1894-5. 


Cost of cannel and coal . £2915 7S. 10d. .. £3002 4s. 4d. 


Cunntiy eee fa ORG sf oe ee 8 es ee 6414 6287 
Average price per ton. . . gs. 1‘ogd. .. 9s. 6'60d. 
Total make of gas, cubic feet. 70,292,000 - 68,487,509 
Total sale of gas, cubic feet . 64,040,700 + 60,896,889 
Gas unaccounted for . 6,251,300 7,590,620 
0, Dee ce. se ss «6 # ee 8°89 oe 11'08 
Gas made per ton, cubicfeet . . .. . 10,958 oe 10 893 
Gas sold per ton, ee ate St es eS 9,984 ae 9,636 
Average illuminating power. . . . . . 19‘I7 ee Ig'II 
Income from gas . .. . . £8325 1s. 9d.* .. £8412 gs. 6d. 
Do. from other source » Lbs . £2077 78. 2d. .. £2195 os. 6d. 
Average cost of gas made, per 1ooo cubic feet. 1s. 3° 12d. Is. 3°98d. 
Do. do. sold, do. ~ Ss, SS mae. Is. 5 ‘86d. 
Average price of gas sold, do. 2s. 719d. . 2S. 9°15d. 
Gross profit per 1000 cubic feet of gas sold Is. 2°05d. Is. 3°29d. 
Annuities do. do. : 5°31d. oe 550d. 
Interest on loans. do. do. F 4°80d. Se 5‘11d. 
Sinking fund do. 3° 30d. ae 3°390d. 


do. : 
* Price of gas reduced. 


ss 
a 


BRADFORD CORPORATION GAS AND WATER FINANCES, 





Mr. H. B. Ratcliffe, the Chairman of the Finance Committee of the 
Bradford Corporation, made his annual statement at last Tuesday's 
meeting ; and in the course of it he gave some interesting statistics 
concerning the Gas and Water Departments. He said that his col- 
leagues would all be aware that, in the past, the gas-works had been a 
very considerable source of revenue to the Corporation, and had 
resulted in large contributions being made towards relieving the rates. 
The net profits from the end of December, 1872, to the end of 1895 
had amounted to £390,488. This was exclusive of the very large 
amount of money which had been expended in street lighting, and 
which, if the works had been in the hands of a private Company, 
would, of course, have been an enormous cost to the Corporation. 
Although the saving of this cost did not appear in the form of revenue, 
it was a profit which must be borne in mind. Of the figure which he 
had mentioned, £361,000 had gone to the relief of rates; leaving the 
accumulation of profits at the end of 1895 at £29,488. Turning to the 
Water Department, he said that the total borrowing powers 
for water-works purposes amounted to £3,761,900; and there 
had been actually borrowed {£2,949,203—leaving unexhausted 
borrowing powers to the extent of £812,697. These figures included 
the new loans, amounting to £500,000, borrowed in 1894 for the Nidd 
Valley scheme. The expenditure up to the end of March last had 
been £317,788; and the Water Engineer estimated that up to 
March, 1897, it would be necessary to spend £114,000—making a 
total expenditure by the close of the next financial year of £431,788 
on the Nidd scheme. This would leave a balance of only £68,212 to 
enable them to face the requirements of the year ending with 
March, 1898. In all probability, this would not be sufficient; and, 
therefore, before very long—perhaps early next year—they might 
seriously have to consider whether they would not have to go to the 
lending public again, to ask them for the loan of more money to carry 
on the Nidd scheme. In regard to the revenue of the water-works, 
he was pleased to be able to tell them that there was a very consider- 
able increase in the income from water supplied by meter during last 
year. The advance amounted to the respectable total of £9609, chiefly 
accounted for by the increased prosperity of the staple industries of the 
town. But to set against this, was the very potent fact that the Water 
Committee had to face every year the interest on the £500,000 borrowed 
for new works, which reached no less a sum than £15,000 a year. 
This was a new charge arising within the last eighteen months; and 
they had also to contribute for sinking-fund purposes £8333; making a 
total liability every year on account of new loans of £23,333. 
Last year a very large amount of money was invested, and was bring- 
ing in interest ; but when it was expended, it would for a considerable 
time give them no return at all. Nearly £9000 of interest would be 
lost in this way. Before eighteen months were over, the whole of the 
mee now invested would be expended; and, besides this loss, they 
would be face to face with the additional burden of £23,333. He 
thought it was a healthy sign of the elasticity of the water-works 
system that, after taking into account all these increased charges and 
heavy burdens, there was only a net loss of income as against expendi- 
ture of £11,492. The amount which the Water Committee had to 
meet year by year for the whole of their interest and sinking fund came 
to no less than £126,000. It had struck him, and he had had some 
talk with certain of the officials about it, that the time had arrived 
when some very strong effort should be made, especially with reference 
to the new water-works, to see if they could not get Parliament to 
sanction a suspension of the sinking-fund until the new works became 
revenue-producing undertakings. If the new works were being 
properly constructed (as the Council had every reason to believe they 
were), they would be a most valuable asset for long after the termina- 
tion of the sixty years; and it seemed to him that the burden should be 
distributed in accordance with these circumstances. 








ELECTRIC LIGHTING NOTES. 


The function of laying the foundation-stones of the Bradford Corpo- 
ration new electricity works was performed last Friday week by Messrs. 
W. C. Dixon and T. Speight, who respectively occupy the offices of 
Chairman and Deputy-Chairman of the Gas and Electricity Supply 
Committee, and to each of whom was handed a silver trowel and 
mallet. The works are being erected on a site in the Valley Road, 


which has been secured for £2500. The tenders accepted for the 
buildings amount to £11,588, and for the machinery to £17,593— 
the total expenditure being estimated at £31,368. During the pro- 
ceedings, the Mayor (Alderman W. W. Wood) claimed for the Corpo- 
ration the distinction of being the first municipal authority to set up 
an installation of electric lighting, and asserted that the success which 
had attended their efforts had led others to experiment in the same 
direction. It was seven years since the first station was opened ; and 
they started with but three engines, three boilers, and 10 miles of cable. 
In the first year of the venture, the financial statement showed a loss 
of only £1250. At the end of the second year, it was £490; and during 
the third year, they had a profit of £1385. That was satisfactory ; 
and he was pleased to say that, from an estimate made, it would appear 
that the profit during this year would be something like £3280. Their 
existing plant consisted of seven large boilers, eleven engines with over 
2100-horse power, and 25 miles of cable. They had 402 customers; 
and the supply covered an area of one square mile. When the new 
installation was completed, however, they would be able to distribute 
current over 19 square miles. His Worship also mentioned the fact 
that, notwithstanding the development of the electric light, the con- 
sumption of gas had also progressed with the population. The event 
was subsequently celebrated by a dinner at the Town Hall. 

In the course of a recent inquiry by Colonel J. O. Hasted at 
Brighton into an application by the Corporation for the sanction of the 
Local Government Board to the borrowing of £35,900 for electric 
lighting purposes, some statistics were given by Mr. W. P. Boxall 
(representing the applicants) as to the progress of the light in the 
borough. These showed that since March, 1892, to March last, the 
number of consumers had advanced from 110 to 1121; and the 
quantity of electricity showed a proportionate increase. The profits 
made in 1894 amounted to £4400, of which £3000 was placed to the 
reserve fund, and £1400 went in relief of rates. Upon that the price of 
electricity was materially lowered, causing a difference of £6000 in the 
returns; and yet in 1895a profit of £1150 was made. But for the reduc- 
tion in price, it would have been £7500. Replying to the Inspector, Mr. 
Arthur Wright stated that the charge for electricity was 7d. for the 
first hour and 3d. per unit afterwards. The average price obtained 
last year was under 4#d. per unit, or lower than in any other town. 

A Local Government Board inquiry has been held at Eccles with 
reference to the proposal of the Town Council to borrow £20,000 for 
carrying out an electric lighting scheme. The Inspector was Mr. 
G. W. Willcocks ; and he was informed that the Manchester Edison- 
Swan Company had offered to construct the works for £13,792. 
Adding to this the tenders for buildings and an allowance for contin- 
gencies made the total £18,761. The boroughis at present supplied with 
gas by the Salford Corporation, at a charge of 2s. 4d. per 1000 cubic 
feet ; and there is a good deal of opposition to the contemplated electric- 
lighting installation. Owing to this, it was found necessary to adjourn 
the proceedings. During the interval which elapsed before the second 
day’s inquiry, some correspondence passed between the Town Clerk 
(Mr. G. W. Bailey) and the Board of Trade. He asked, in consequence 
of the Council being equally divided upon the desirability or otherwise 
of carrying out the scheme, and the opposition shown to it by a con- 
siderable section of the ratepayers, that the revocation of the Provisional 
Order granted to the Council, which expired on June 8, be deferred for 
a period of three years. The Board stated in reply that they are 
willing to defer the revocation for twelve months. 

The Morecambe District Council have given instructions for the 
preparation of the necessary plans, &c., for an installation of electric 
lighting, at an estimated cost of £25,000. 

The Lincoln Town Council last Tuesday week resolved to make appli- 
cation to the Board of Trade for a Provisional Order to enable them to 
undertake the supply of electric lighting. The scheme which the 
Council have before them is estimated to cost £14,661. 

A successful attempt to re-open the electric light question was made 
by the Progressives of the Newington Vestry last week, and a Special 
Committee was appointed ‘‘ to consider the whole question of electric 
lighting.” After the recent Board of Tradeinquiry, this action cannot 
but be regarded as a clever strategical movement on behalf of the 
enthusiasts. 

At last Thursday’s meeting of the Lambeth Vestry, Mr. Hubbard 
moved that the resolution transferring the Vestry’s Provisional Order 
to Mr. Sax be rescinded. This was defeated by 59 votes to 13; anda 
Committee ‘‘to confer with the Clerk in drawing up the agreement 
with Mr. Sax"’ was appointed. 


— 
> 


Sowerby Bridge Gas-Works Extensions.—The Sowerby Bridge 
District Council have before them two schemes for the extension of the 
gas-works. One is supported by the Chairman (Mr. J. Greenwood), 
and some of the members of the Gas Committee, and is estimated to 
cost £3432; while the opponents are advocating one which it is cal- 
culated will cost £2221. It has been determined to call in an engineer 
to decide between the rival proposals. 

A New Reservoir for Colne.—At a meeting of the Colne Town 
Council yesterday week the Water Committee stated that in conse- 
quence of the rapidly increasing population, the present water supply 
was altogether inadequate. They had therefore secured the services 
of Mr. G. H. Hill, of Manchester, as engineer in seeking for a new 
supply ; and this had been found in the Wycollar Valley, three miles 
from Colne. A reservoir would be required, and it would cost £50,000. 
It was resolved that the Committee’s action be confirmed, and that 
application for sanction to borrow the necessary money be made to the 
Local Government Board. 















Ce . Oe et ee Be eet, ott, tk i ts il pith sik Gk a, aig 


- 


wos omaeunponeetroaormnsono 














June 16, 1896.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &e. 





1349 





SOUTHWARK AND VAUXHALL WATER COMPANY. 


The Half-Yearly General Meeting of this Company was held at the 
Office, Southwark Bridge Road, on Tuesday last—Alderman Sir H. E. 
KNIGHT presiding. 

The SECRETARY (Mr. Montague Watts) read the advertisement calling 
the meeting ; and the report of the Directors was taken as read. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said they were not quite so much harassed as they were at this time last 
year; and it would therefore not be necessary for him to go so much 
into detail. On looking to the capital accoiint, they would see that they 
had overspent their capital by £26,361; consequently the time had 
arrived when it was necessary for them to make the first issue of the 
capital which Parliament authorized by their Act of 1894. This 
capital had to be raised under somewhat different conditions to those 
which applied tothe previous capital. It was still to be raised by 
debenture stock; but this stock was to be redeemable 25 years from 
the date of issue. Under their Act of Parliament, the rate of interest 
at which the issue was to be made was to be decided by the Governor 
of the Bank of England. This was settled by Parliament, after very 
great discussion before the Committee, with the idea that the Governor 
of the Bank should fix the interest at such a rate as would ensure the 
debenture stock being issued as nearly as possible at par. Conse- 
quently they were now about to take steps for putting themselves 
in order for making the necessary application to the Governor 
of the Bank of England, whose decision they would receive shortly. 
It was the intention of the Directors to issue £100,000 of this stock 
before the end of the current half year. Turning to the revenue 
account, he said it would not be necessary for him to deal with it so 
much in detail as he had done in previous half years, because they had 
a sort of disturbing element in it which they had not yet got rid of— 
that was, the element of expense consequent on the severe frost. If 
they looked at the total of the maintenance account, they would see 
that it stood at £53,384; while at the corresponding period of last year, 
the figures were £53,634. Both of these were abnormal amounts, and 
far greater than they would be under ordinary circumstances; but 
the excess was accounted for in each instance by the amount of money 
they had had to pay on account of the frost expenses. If they took 
the figures of £11,212 for maintenance and repair of mains, £14,045 for 
pumping and engine charges, £1758 for filtration, and £7000 for the 
portion of the frost expenditure brought from last account, the excess 
these figures showed above what the normal amount ought to be was 
fully £10,000. Pumping and engine charges were largely increased, 
owing to circumstances which did not always occur at one time at the 
beginning of exceptional circumstances. For instance, they had had 
to pump a considerable quantity of water more than they had expected, 
on account of the leakages caused by bursts owing to the frost, which 
could not all be discovered until after a long time; and then a great 
many of the pipes remained leaking because the consumers would not 
go to the expense of repairing them. These people had all to be found 
out by their officers; and then the leakages were stopped. They, how- 
ever, extended over a long period; but they hoped and trusted that 
they had now come to an end of them. This waste caused not only 
extra pumping expenses, but also a considerably greater consumption 
of fuel, and an additional amount for wages. He mentioned this because 
he wished to impress upon them that no one really could have fore- 
seen that these leakages would go on for such a long time. He thought 
they had now come to the end of them, however. They only carried 
forward now to suspense a sum of £3000, and £2667 for the lowering 
of mains, also consequent on the frost. They did not fancy that there 
were any other accounts of any consequence, or any further expense to 
be incurred ; and they thought they might take it for granted that the 
expenses of the frost were covered by the £33,000 they had paid, or 
would pay in the course of the next few months. He thought it spoke 
volumes for the strength, stability, and prosperity of their undertaking 
that they had been able, by sacrificing £20,000 out of their own 
pockets, which they would have received as dividends, and by finding 
the other £13,000 out of surplus profits, to meet such an exceptional 
state of affairs. They had an eminently prosperous concern; and it 
did not derogate from their position, or from the value of their under- 
taking, because under these circumstances they had been obliged to 
accept a 4 percent. dividend, instead of the larger amount to which they 
had been accustomed. The charges for management were almost the 
same as in the corresponding period of last year. There was an excess 
of £600 under the head of stationery, printing, and general establishment 
charges. This was caused, to some extent, by the quinquennial valua- 
tion. The cost of obtaining the quinquennial valuations had been no 
less than £300; but it was absolutely necessary for them to have them, 
in order to regulate their future charges. There was also a sum of 
between £200 and £300 for which they paid for an insurance policy 
against losses from accidents. He had now something very satisfac- 
tory to draw their attention to, on the other side of the account. The 
amount of water-rents accrued to the date of the accounts was 
£116,692; whereas at the corresponding period of last year, it was 
£113,377. They had therefore this half year an increase in their 
revenue of £3,315. He should, however, like to take them back to the 
half year ended Sept. 30, 1895, when their water-rents accrued 
amounted to £122,396, and compare that with the amount in the cor- 
responding period of 1894, when the figures were £118,821—showing 
an increase of £3575. Adding this £3575 to the £3315, they hada 
grand total of £6890 in their revenue for the year. This was a highly 
Satisfactory position. It spoke volumes as to the success of their 
undertaking, its importance, and value; and it was the best and most 
satisfactory answer they could give, combined with the extraordinary 
expenses on the other side of the account, as the reason why they had 
had to descend to a dividend of 4 per cent. per annum this half year. 
But for these circumstances, which were beyond their control, the 
company would have been in such a state of prosperity that they 
could have paid 64 instead of 4 per cent. In the dividend and interest 
account for the half year, they had a balance of £20,634 applicable to 
dividend. In their report, they had stated how this amount had been 
obtained ; and the Government Auditor had approved of the recom- 
mendation of the Board. He thought it would have been almost a 








misrepresentation of the position of their undertaking, if they had paid 
a less dividend than 4 per cent., because people might have inferred, 
had they done so, that they were not in the high state of prosperity which 
they really enjoyed. They said last half year that they thought they 
saw their way clearly to paying off the amount carried to suspense on 
account of the frost, and still to pay a 4 per cent. dividend. They had 
been rather disappointed in this expectation ; but at the same time he 
maintained that they were thoroughly justified, and that the Govern- 
ment Auditor was also justified in allowing £3000still to remain in sus- 
pense, thus enabling them to pay the dividend they expected to be able to 
pay. In paragraph 2 of the report, they dealt with the increased annual 
rent of £1500 from new houses. This was only the increased rental 
from the new houses they supplied ; but they had an increase going 
on continually on account of extra meter-rents and other branches of 
their business which brought in a profit. Therefore, although the 
profit from the new houses was £1500 for the six months, yet the 
increased revenue from other sources in the half year was £1800 in 
addition ; and these two amounts together made up the £3315 to which 
he had called attention. They would, he was sure, have been pleased 
to hear that the iniquitous eight Bills promoted by the London County 
Council against the Water Companies were, by the wisdom of Parlia- 
ment, quashed. It was astounding to him how any body of mencould have 
persisted in a course which he could only describe as thoroughly ini- 
quitous, and one which was utterly unnecessary. One Bill would have 
done the duty of the eight ; but it wasto make the eight-fold expense fall 
on the Water Companies, and it could have been for no other object than 
to keep up that harassing and constant worry which had all along 
been the policy of the London County Council against the Water 
Companies. Parliament, however, would not allow these Bills to 
proceed; and they were thus saved from the enormous additional 
cost which they would otherwise have been put to. They would in 
that case have had to go to the same expense as last time, which he 
believed was £4000 ; and no earthly good could have arisen from the 
outlay. For all the cost which had been inflicted on the Companies— 
amounting to about a quarter of a million, with the expense incurred 
by the London County Council themselves—and all the money which 
that body had wasted since they had been in existence, there was 
nothing whatever to show. The Government had introduced the 
Metropolitan Counties Water Board Bill; and it had passed through 
Committee in the House of Lords. He could hardly discuss it while 
it was sub judice; but he might say that they were watching it closely. 
There were some things in the Bill which they thought ought to be 
altered; and they had every confidence that it would emerge from the 
House of Commons Committee with those alterations and amend- 
ments which should be introduced into it to make it a valuable and 
successful measure. They would remember that another scheme of 
the London County Council to harass the Companies and waste the 
public money was a proposal that the two-gallon flush to sanitary con- 
veniences, which had been found amply sufficient for a great many 
years, should be raised to three gallons, because by that means they 
would increase the quantity of water to be supplied by the Com- 
panies by some 5 or 6 million gallons per annum. This would have 
put them to a considerable expense in other ways. They had 
had to bear the brunt of that inquiry—to face it, and 
to get up evidence in order to place before the Commissioner 
the whole facts of the case, and assist him to come to a right 
and proper decision. The Companies proceeded to do this in a 
most thorough manner ; but it was not done without large expense. It 
cost the Companies between {2000 and £3000, of which their own 
share was between £300 and £400 at the very least. The result was 
what they had foreseen perfectly well—Colonel Ducat refused to 
entertain the proposal fora moment. The evidence was overwhelming 
that the two-gallon flush was amply sufficient; and not one of the 
recommendations or ideas of the London County Council was permitted 
to become law, or even to receive any sanction or approval whatever. 
The Companies, however, had all the worry; and their attention had 
been taken from their own business to defend their interest against this 
attack, and they had also had to pay the heavy bill which followed. 
The Company had been trying, as they would remember, and as they 
informed the Royal Commission they would do, to obtain auxiliary 
supplies of water from wells. Years ago he used to talk to them about 
the Streatham well, which had been in operation for some time, and 
had answered their expectations most thoroughly. In fact, they had 
prospects that it would give them a large supply beyond what 
they at first anticipated. With this in view, and the information 
they obtained from men who understood these questions, they had 
proceeded further in the same direction, which was approved by the 
Royal Commission; and, as stated in their report, they had acquired 
two other sites on which they had proceeded to make trial borings. 
These fresh sites were in the neighbourhood of Wimbledon and 
Merton, where they believed there was a very large supply of water to 
be obtained from wells. One of these trial borings had got down as 
low as 153 feet ; and the other boring, which they commenced recently, 
had got down 45 feet. They would have to go through the upper strata 
of about 220 feet before they came to the chalk. They had got down 
153 feet; and were bringing up a sort of clay conglomerate, which was 
very attractive in appearance, use there was something in it which 
‘looked uncommonly like silver. He did not, however, imagine that 
they were going to drop on asilver mine; but if it did come in their 
way they should not refuse to make the best of it. He had no doubt 
that, before their next meeting, they would be able to ascertain the 
quantity of water they might look forward to obtaining from these two 
wells. They thought the matter of this auxiliary supply was so impor- 
tant that, in their Bill now before Parliament, they were trying to get 
permission to sink a well at Harefield, where, geologists told them, 
there would be no difficulty in getting a large supply of water of mag- 
nificent quality. They had proceeded steadily with the works they 
undertook to construct under their Act of 1894. They had completed 
the Sunnyside reservoir, which gave them a capacity of about 90 
million gallons, and which had cost them about £70,000. The 
time, however, which these works took to construct was really 
serious. They commenced this reservoir in 1891; it was, in 1896, only 
just completed. This was a fact which necessitated their looking a 
long way ahead, if they were to keep in touch with their requirements ; 
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and it did not do to go to Parliament only two or three years before 
they required something. He thought that, if there was anything they 
were likely to want in ten years’ time, it was very urgent to get the 
consent of Parliament to it at once. They had entered into a contract 
for the construction of a large reservoir on the Staines Hill site; and 
this was proceeding well. Every energy was being used to push the 
work forward, as it was very urgent that they should get more storage. 
They had also entered into contracts for the construction of an engine- 
house and engines. The price of the engine house would be £24,000, 
and of the engines £38,000. They have laid a 4 ft. 6 in. main to con- 
nect their storage reservoir with their filter-beds. What they stated in 
the last paragraph of the report, which related to the dividend, was 
after very careful consideration, and using the very best judgment they 
possessed. Next half year he sincerely trusted that they would be 
enabled to carry out what they had in their minds—that was,that they 
should be able to return to their 6 per cent. dividend and able to wips 
off those amounts which now remained in suspense. They thought 
they saw their way to doing this, if they had the same increase in their 
income as last year, and if they had no more extraordinary charges to 
meet. Law expenses this half year did not look as if they would be 
anything serious ; but those connected with their Bill would, of course, 
be considerable. They were, however, a capital charge; and he had 
not the least reason to doubt but that the Bill which they were pro- 
moting would in due course receive the approbation of Parliament and 
the Royal Assent, for he could not imagine a greater condition of 
urgency than that which existed in the case of their Company for pro- 
viding these extra works. 

Mr. C. M. VIALLs seconded the motion. 

Mr. W.B. JEFFERIES thought that the bad debts ought to be reduced 
to £500 in the half year; and he believed that this might bedone. He 
thought the value of the property was being materially increased by 
lowering the mains; and he considered that a portion of the expendi- 
ture thus incurred ought to be charged to capital account. He trusted 
that, as the Chairman had said, they might return next half year to 
their old dividend. 

The Cuairmat, in reply, stated that a portion of the cost of lowering 
the mains was charged to capital. As to bad debts, they were only 
£550 last half year, which was very small out of their revenue of 
£116,000. Some of their collectors got in 99,4 per cent. of the amount 
they should collect. In further reply to Mr. Cooper and Mr. H. L. 
Phillips, the Chairman stated that the September half was always their 
best half year, as they derived income from road-watering and other 
sources. Some delay did take place in connection with the sinking of 
the Streatham well, on account of the requirements of the Government 
Inspector in connection with the question of surface water getting into 
the well; but he did not think that they would incur any revenue 
loss from this. 

The resolution was then put, and carried unanimously; and the 
various dividends recommended were subsequently approved. 

Mr. JEFFERIES afterwards proposed, and Mr. PHILLIPs seconded, a 
vote of thanks to the Chairman and Directors; and the motion was 
carried unanimously. 

The CuairRMAN, in acknowledging the vote, remarked that if they 
had only had fair treatment during the last few years, they would now 
be nearer to their maximum dividend, and the public and the pro- 
prietors would have been benefited. He was sure that it was intended 
to include in the vote the Company’s officers, who always worked so 
zealously. 

The proceedings then terminated. 
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GRAND JUNCTION WATER-WORKS COMPANY. 


The Half-Yearly General Assembly of this Company was held at the 
Offices, South Molton Street, last Wednesday, under the presidency 
of Mr. FREDERICK TENDRON. 

The Secretary (Mr. J. Goodwin) having read the notice calling the 
meeting, 

The CHairMAN proposed the adoption of the report and accounts. 
He observed that the entry in the revenue account which must have 
most interested them was that under the heading of “‘ Special expendi- 
ture,” the first item of which was one they had been prepared for— 
the proportion of the cost debited to the half-year’s revenue for 
lowering mains. After much consideration and consultation with the 
Government Auditor, it was decided to charge one-third of the cost of 
this work to capital, and the other two-thirds to revenue. They felt 
that it was not fair to the shareholders to charge the whole amount in 
a single half year; and they had therefore only debited one moiety in 
the accounts submitted to them, while the other half would appear in 
the accounts next September. The work was still going on; and if 
the accounts were favourable, and they could maintain the dividend 
which they would propose that day, they would put in a further 
amount for the lowering of the mains. Now, however, that 
they had raised the dividend from what it was last year, they would 
certainly not go back if they could possibly help it. They felt that the 
shareholders had a very heavy burden to bear last year, when no less 
than £20,000 of exceptional expenditure went against the accounts; 
and now, with some bitterness, they must have noticed the second 
item under the head of ‘Special expenditure ' — parliamentary 
expenses, {1911—and might well wonder what they had got in return. 
This was outlay which had been forced on them by the London 
County Council, in opposing that body’s Purchase Bills, which, how- 
ever, had now been got rid of. There was a small additional amount 
of expenditure still to come in on this account; but it would only 
amount to a few hundred pounds. This was why he had said that, if 
things went well with them, they would probably be able to puta larger 
amount to the cost of lowering the mains. It was very important that 
if possible they should avoid any recurrence of the serious loss and 
inconvenience which arose from the exceptional frost of last year. 
It was a frost which had not been equalled for 30 years ; but it would 
not do to act on the assumption that another like period would elapse 
before they had a similar experience. This would explain why in 
the suspense account, on the credit side of the balance-sheet, they 

















had an amount carried forward of £3337 for lowering main3. The 
next entry in the suspense account was for the Staines Reservoirs Bill 
—the payment they had to make on account of parliamentary charges 


for this Bill. They had probably read in ‘‘The Times” of that day 


a report of what occurred before the Hybrid Committee, the Chairman 
of which had given the Companies’ representatives clearly to under. 
stand that they would insist upon clauses being introduced jnto the 
Bill binding them to a sinking fund. This was a very serious matter, 
They had undertaken the Staines scheme really, as they had done 
their work throughout, with a desire to benefit their shareholders 
by serving the public; and in connection with this great work, 
which they were seeking to undertake with the New River 
and the West Middlesex Companies, they had had rather a 
painful experience in finding what an occasion it had been for 
seeking to get money out of them. They had not only had to meet 
the ordinary charges, which they had expected to bear; but the 
Thames Conservancy had asked them for more, and they were given 
to understand that a heavy charge would be imposed on them in the 
future—for whose benefit, it was difficult to say. The subject was, 
however, receiving full consideration ; and they would go on with the 
Bill, because they thought it most important that any failure to obtain 
it should arise from the action of others, and not from that of the 
Companies concerned. Another item carried forward against suspense 
account was “ deposit and costs ve assessment repeals.” This was the 
quinquennial year ; and some of the parishes had been so unmerciful 
in their rating, that the Directors had found it necessary to fight them. 
What the consequence of these increased rates had been to them, they 
might judge from a fact which he would mention. During the past 
ten years, they had expended on capital account over £240,000; the 
bulk of this outlay having been to improve the quality of the supply, 
and to ensure that under no circumstances avoidable on the part of 
the Company should the people run the risk of going without water. 
They had built large reservoirs, increased the area of their filter- 
beds, and duplicated mains. During the ten years, their rental had 
increased, comparing the half year under review with that of the 
corresponding period ten years ago, by £12,400; and deducting 
ordinary working expenses, a balance remained of £6700, which would 
be a very fair return for the money they had spent. Nearly the whole 
of it, however, had gone in additional rates and taxes. The taxes 
increased enormously at every quinquennial assessment, without 
corresponding advantage to them in the water-rental; and this showed 
clearly the tendency of the present day to make the Companies pay, 
wherever they could, an undue proportion of the rates. This was 
not very encouraging to them, when they intended selling that day 
800 of their £50 7 per cent. ‘‘D'’ shares. They did not know what 
rice these shares would realize; but he thought he was only modest 
in expecting that they would fetch {100 each. This further 
capital meant additional interest which they would have to pay; 
and they naturally tried to keep the charges down as much as possible, 
Therefore, whatever the result of the appeals in question might be, 
they felt that they were only doing their duty in fighting the parishes 
which sought to impose on them unreasonable additional amounts. 
The increased capital they were going to raise by the sale of shares 
that day, they did not expect so much to bring them in returns at the 
present time. What they principally had in view was the statement 
made in the report of their Engineering Director—that what they 
contemplated doing would ensure a full supply to their district, and 
without the danger of any breakdown, for the next five years. They 
were going to duplicate certain mains—especially a large main of some 
44 miles in length, which had to bear the great pressure of water in 
the very hot season, or when they were pumping very largely. They 
were also going to increase the area of their filter-beds, and to 
construct supplementary engines, so that, if an engine broke down, 
people should not be without water. The whole of the £80,000 
which they expected to receive from the sale of the shares 
referred to would really go in these works; and when they were 
carried out, they might feel comfortable in their minds, so far as 
expenditure was concerned, for some years. The pressure of the 
proposed expenditure would be more heavy on them at the beginning 
than it would be afterwards. They would obtain some return from the 
increased outlay in their district; but at first this would not affect 
them much. It was of no use dragging the projected works out slowly, 
because, as the interest would begin from the time when they got the 
money, the sooner the works were completed the better. He asked 
them to judge as shareholders, and he would also ask the consumers to 
do the same, whether, under any public authority, anything more could 
be done to keep things in perfect order than was done by the Company, 
who fully desired to perform the duty they had undertaken towards 
the-public. With regard to the Government Bill, it was not very long; 
but there were some most objectionable clauses in it. Its worst features 
had been pointed out to them by their esteemed colleague Viscount 
Knutsford, who had done his best in the House of Lords to get them 
amended ; and the Water Companies conjointly wouldalso do their best 
to get the objectionable parts altered. The worst clause of all was 
that which gave the Water Board—who were to be prospective pur- 
chasers of the undertakings—the power of backing up any individual 
to bring heavy costs on the Water Companies. It seemed monstrous 
that they should be buyers with the one hand, and with the other 
should be able to press people forward to do that which would depre- 
ciate what they sought to purchase. If they were sure that the Water 
Board would only consist of experienced and right-meaning men, it 
would be a different matter; but when they saw that no fewer than 
16 out of the 30 members of the Board were to be elected by the 
London County Council—of whose dealings they had had much expe- 
rience—they felt that the spirit of equity of Parliament should be 
evoked, to prevent such an abuse being perpetrated. He had never 
et seen a measure brought forward for the public good which, if pro- 
jected by a Water Company, or out of which a Water Company might 
make any profit, the London County Council had not opposed—even to 
the sacrifice of the interests of their own constituents. He felt sure 
they would all hear with regret of the death, a few days ago, of their 
late Secretary (Mr. Coe), who died at the advanced age of 88. ; 
The Right Hon. Viscount KNnutsForp, in seconding the motion, 
remarked that the Chairman had fully stated the position of the Com- 
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pany. With regard to the Metropolitan Counties Water Board, which 

ed through Committee of the House of Lords on the previous day, 
though Lord James of Hereford was not very ready to make many con- 
cessions, he had struck out, at his (the speaker’s) desire, certain words 
in section 4 of clause 4. The section read as follows: ‘‘The Water 
Board may aid any inhabitant of the Metropolitan water area in 
obtaining the determination of any question which appears to the 
Board to be of general interest to consumers of water, or to any class 
of such consumers,” &c. He had ventured to point out to Lord James 
that a question might arise with the words as they stood as to the 
supply of water in a cistern, or that some question affecting a cistern 
might be raised. This would apply, no doubt, to a certain class, but 
to a very decreasing class, of consumers. The Grand Junction Com- 
pany gave a constant supply altogether; and all the Companies, 
in obedience to the desire of the Local Government Board, 
were also giving a constant instead of an intermittent supply. The 
question of cisterns would therefore not affect the large and increasing 
majority of water consumers; and he therefore suggested that the 
words ‘‘or to any class of such consumers” should be struck out, as 
they did not affect the interest of the consumers as a body. The Bill 
also provided that the London County Council were to appoint 16 
members of the Water Board, and that one-third should retire every 
year; but it was not provided sufficiently strictly that the whole of the 
first 16 members appointed by the County Council should retire one- 
third every year. Therefore Lord James had put in the words “ by 
rotation.” He was afraid that these alterations formed all that he 
could screw out of Lord James of Hereford; but the Bill was now to 
go to the House of Commons, where the Companies might possibly be 
more fortunate. 

Dr. Legson felt sure that the interest of the proprietors was being 
thoroughly well looked after by the Directors, though they were so 
continually attacked; and he also thought they might rest assured 
that all the money that had been expended in protecting their property 
had been thoroughly well spent. It was most important that they should 
get their mains lowered, and that they should give as good a supply as 
possible. He expressed great regret at the death of Mr. Alfred Fraser, 
who had served the Company for many years. 

The motion was unanimously adopted; and resolutions were after- 
wards passed declaring a dividend at the rate of 74 per cent. per 
annum on the ordinary share capital, and re-electing the retiring 
Directors (Mr. W. Harrison, Mr. W. Hunter, and Mr. H. Mott) and 
Auditor (Mr. R. A. M‘Lean). 

On the motion of Sir J. SEBAG MonrTEFIorE, seconded by Mr. H. 
BARNAUD, a cordial vote of thanks was passed to the Chairman and 
Directors. 

The Cuairman briefly replied ; and the proceedings then terminated. 


—~<> 
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NOTTINGHAM CORPORATION WATER SCHEME. 








Decision of the Local Government Board. 


The Local Government Board have pronounced their decision in 
regard to the application of the Nottingham Corporation for a Pro- 
visional Order to authorize the extension of the limits and their area 


of water supply; and it is unfavourable to the applicants. It will be 
remembered that the Corporation proposals gave rise to a great deal of 
opposition, and consequently to along inquiry by two Inspectors of the 
Board (Colonel J. O. Hasted and Mr. E. P. Burd), as reported in the 
ap cai in April last. The letter communicating the decision 
of the Board commenced by referring to the intention of the 
Corporation to extend their present limits of water supply by the 
inclusion therein of various parishes in the Basford, Southwell, and 
Bingham rural districts, and then proceeded: ‘‘ As the Town Council 
are aware, the application to include the majority of these parishes 
within the limits of supply of the Corporation is strongly opposed by 
the Nottingham County Council, the Corporations of Mansfield and 
Newark, the Urban District Councils of Sutton-in-Ashfield and 
Hucknall Torkard, and the Southwell Rural District Council, so far as 
the inclusion of Epperstone is concerned, and also by several land- 
owners, It appears from the agreement made on the 28th of March 
last, between the Town Council and the Rural District Council of 
Basford, that the Town Council are not to supply the parishes of 
Calverton, Woodborough, and Lambley with water, until they are 
supplying water to the Borough of Nottingham from the proposed new 
pumping-station at Grimesmoor, and that the agreement is only 
to be binding on the parties to it in the event of the Corporation 
obtaining power to get an additional supply of water from Grimesmoor 
by Provisional Order or otherwise. It would appear, therefore, that if 
these parishes were now included in the limits of supply, they would 
not be supplied by the Corporation for some time to come, and that in 
the event of the Corporation not obtaining power to get an additional 
supply of water from Grimesmoor by Provisional Order or otherwise, 
the inclusion of these parishes in the limits of supply might impede 
rather than expedite the supply of water to them, having regard to the 
provisions contained in section 52 of the Public Health Act,. 1875. 
The application of the Town Council to include these parishes in their 
limits of supply is, therefore, in the opinion of the Board at present 
premature. The Board under these circumstances are not at present 
prepared to make an Order including such parishes in the limits of 
supply of the Corporation. It appears to the Board that the additional 
supply which is contemplated is intended to be obtained primarily for 
the purpose of supplying the borough with water; and the Board con- 
sider that the question of extending the limits of supply should be 
deferred until the further supply referred to has been obtained. If, as 
is contemplated by the last clause of the agreement of the 28th of 
March last, additional statutory powers are required for obtaining this 
Supply, it appears to the Boar that the question of the extension of 
limits should be dealt with by the Bill, by which it may be proposed 
that those powers should be acquired. The only exception which the 
Board are prepared to make are with regard to the township of Burton 
Joyce and the parish of Radcliffe-on-Trent, the inclusion of which 
within the limits of supply was not, as the Board understand, opposed 
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at the inquiry. The Board will be prepared to extend the limits to 
include these places on the understanding that, when the Order is con- 
firmed, the Corporation will proceed forthwith to furnish a supply to 
these places.” 


<> 
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WOLYERHAMPTON CORPORATION WATER SCHEME. 


Local Government Board Inquiry. 

On the 5th inst., Colonel J. O. Hasted held an inquiry at Wolver- 
hampton, regarding an application by the Corporation to the Local 
Government Board for a Provisional Order to partially repeal, alter, 
or amend certain Local Acts, soas to enable them to purchase land for 


water-works purposes at Penn and Wombourn; to sink wells and 
construct works; to borrow money; to carry into effect agreements 
with the Staffordshire and Worcestershire Canal Company and Lord 
Wrottesley in connection with the undertaking ; and, further, to execute 
compensation works if required. The Town Clerk (Mr. H. Brevitt) 
represented the Corporation ; and Mr. Plumptre opposed on behalf of 
the Seisdon District Council and the Board of Guardians. At the 
outset, Mr. Plumptre stated that the reason the Seisdon Council did 
not appear before was that they did not know the new works would be 
on a site that would in any way affect them. The Town Clerk 
remarked that the Local Government Board were prepared to issue 
the Order, and had sent a copy of it; they being doubtless unaware 
there would be opposition of any sort. The Seisdon Council were not 
the water authority, and had not the power to supply water; but the 
Corporation were prepared to furnish it. In this matter, the Seisdon 
Authority had no Jocus standi. They were fighting the matter with 
Bilston; but with that the Corporation had nothing todo. As to the 
scheme, when the Inspector held the last inquiry £17,000 was 
the sum he (the Town Clerk) mentioned as the cost of the scheme; 
but events had transpired necessitating an increase. Mr. E. A. B. 
Woodward, the Water Engineer, gave evidence of the boring opera- 
tions that had taken place at Dimingsdale. He said they had gone 
down to a depth of 240 feet, the first 42 feet of which was absolutely 
dry. The water now stood at 25 feet from the surface. He estimated 
the cost of the well-sinking and boring at £5500; providing an 18-inch 
rising-main and extending over three miles, £7500; boilers and pumps, 
£7000; buildings, workmen’s dwellings, &c., £7000; coal hauling 
and storing appliances, £1000; purchase of land, tenants’ rights, and 
trial borings, £1500; compensation, £3000; contingencies, £2500— 
making a total of £35,000 as the estimated cost of the entire scheme. 
From Bilston they would receive £13,250. Replying to Mr. Plumptre, 
witness said he adhered to the opinion that the pumping would do no 
harm to the Canal Company or to Lord Wrottesley. Mr. C. E. De Rance 
said the site chosen was, he believed, a water-bearing stratum sufficient 
to yield a good and sufficient supply for Bilston as well as Wolver- 
hampton. There were 14 square miles of new red sandstone, which he 
estimated would yield a daily average of 5,600,000 gallons of water. Mr. 
Plumptre argued that the humble communities of Orton and Seisdon 
had a right to raise their voices in order to protect the interests they 
could not afford to lose. At the present time they were in possession 
of a water supply which had always been sufficient down to recent 
times; but they apprehended that, if this scheme was carried out, their 
districts would be deprived of a water supply through the pumping 
operations of the Corporation. Mr. E. D. Marten, a civil engineer, was 
called by Mr. Plumptre, and said the pumping-station would have a 
serious effect on all the local wells. It was a matter of common 
knowledge that the Cosford pumping-station had already affected the 
local wells, and the pumping at the Bilston station at the Bratch 
had had bad effects on a well 13 miles away. Fifty-six wells had 
been affected by this particular station. He considered the radius 
of 13 miles for a protected area was a reasonable one, considering 
the circumstances that had come to his knowledge. The inquiry, 
which lasted five hours, then terminated. 
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UNSATISFACTORY CONDITION OF THE ROTHERHAM 
WATER SUPPLY. 





According to the annual report of Dr. Robinson, the Medical Officer 
of Health for the borough of Rotherham, a condition of things exists in 
connection with the water supply which demands immediate investi- 
gation and remedy. Both as regards quantity and quality, he con- 
siders the supply unsatisfactory. His report includes a lengthy state- 
ment on the Ulley and Dalton water supplies; and, in regard to them, 
he deals individually with several sources of pollution—including 
drainage from houses and farmyards, manure heaps and residuals 
from gas-works, and cesspools. Speaking of the Dalton supply, Dr. 
Robinson mentions that, accompanied by the Mayor, Mr. F. Mason (a 
member of the Town Council), Dr. Whitelegge (county medical officer), 
and the Sanitary Inspector, he visited, on April 26, some of the places 
where these pollutions occur; and in one instance human excrement 
was found trickling from a privy into the stream from which the supply 
is derived. The springs at Pinch Mill and Aldwarke are satisfactory ; 
but the water is not filtered. Dr. Robinson says he cannot too strongly 
impress upon the Corporation his strong sense of the dangerous con- 
dition of the water supplies of the town, resulting from the present 
seriously polluted state. He earnestly urges that immediate and strin- 
gent measures be taken to enforce the powers the Corporation possess 
to remove such pollution; and he also suggests that arrangements be 
made, as far as possible, for grassing the land in the immediate vicinity 
of the feeders. An analysis of the water, made by Mr. A. H. Allen, of 
Sheffield, gives results indicating infiltration of drainage from culti- 
vated land or similar source, but showing the water in its present condi- 
tion to be satisfactorily free from traces of readily changeable organic 
matter. a 

Increased Storage at Dorchester.—The Dorchester Gas Company 
have decided on the erection of a new 80-feet gasholder and masonry 
tank, designed by Mr. Henry Willey, of Exeter. 
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NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
- Saturday. 

The transfer of the Dunfermline Gaslight Company's undertaking to 
the Town Council, is proceeding apace. It is after all to be settled by 
arbitration. Asa preliminary, the parties have agreed that not more than 
three experts are to be called oneach side. The Town Council are to retain 
the services of Mr. W. Foulis, of Glasgow, as Arbitrator on their side ; 
and their principal witnesses will be Mr. F. T. C. Linton, of Leith, 
Mr. Charles Hunt, of Birmingham, and another English authority. 
The witnesses on the other side are not announced. It is expected 
that the reference will take place in Edinburgh about the end of 
next month. 

The Perth Gas Commission held their annual meeting on Monday, 
at which the accounts for the past year, and the estimates for the 
current year, were submitted. Bailie Wright, the Convener of the 
Works Committee, said that, as in the preceding year, an enormous 
increase had taken place in the manufactureofgas. They had estimated 
that 984 million cubic feet of gas would be sold; but they had sold 
2 millions more—the larger portion of this increase being derived from 
the consumption of gas for cooking and motive power. The number of 
new meters put on far exceeded the record for any previous year ; thus 
preparing for a still greater increase in the demand for gas. The bad 
debts on the collection of £17,000 during 1894 amounted to £39; and 
on £18,125 during 1895, they were only £32. This reflected the greatest 
credit on the whole of the Treasurer’s department, and especially on 
Mr. Lindsay, the Treasurer. A rather unsatisfactory feature in the 
year’s working was the amount of leakage, or unaccounted-for gas— 
viz., 10°64 per cent. Only on two previous occasions had this been 
exceeded ; but the Gas Engineer (Mr. Wilson) hoped to have the item 
considerably reduced during the present year. The average illuminating 
power of the gas had been 2662 candles. About 10,600 tons of coal 
and 606 tons of oil had been carbonized during the year; producing 
9703 and 20,198 cubic feet of gas per ton respectively. From the sale 
of gas this year, they expected to get £18,000; from naphtha and 
ammonia, £500; from tar, £800; and from coke, £1300. Secondary 
products thus gave £2692—an increase of about £200 on last year. 
From the expected revenue, the meter-rents had disappeared; and a 
much-needed and long-requested concession had been made to the gas 
consumer. By the abolition of meter-rents—which two years ago 
amounted to £660—a capital sum, when computed at the present rate 
of money, amounting to nearly £20,000, had been handed over to the 
community. The total estimated expenditure, including an expected 
balance of £141, was £20,824. The report was adopted ; and the price 
of gas was retained at 3s. 6d. per 1000 cubic feet within the city, and 
3s. 11d. in Scone. 

At the same meeting of the Commission, Bailie Wright explained 
that he and Mr. A. Wilson, the Manager, had, along with the Inspector 
of Cleansing and the Burgh Surveyor, visited the Nether Friarton 
Farm, so as to be able to recommend a new site for the gas-works ; 
and that they had selected a site between the manure depot and the 
railway. It was remitted to Mr. Wilson to report his views on the 
proposed site. 

The Broughty Ferry Police Commission on Monday approved of 
the following contracts for the current year: 1000 tons Bannockburn 
washed treble nuts, at 9s. 1d. per ton; 1500 to 2000 tons Kelty dry 
screened treble nuts, at 8s. 9d. per ton; 500 to 1000 tons Blairhall 
washed treble nuts, at gs. per ton; and 150 to 250 tons of oil, at 
£2 17s. 6d. per ton. Provided that the Manager (Mr. A. Waddell) is 
satisfied as to its efficiency and value, a contract will also be entered 
into for a supply of from 50 to 150 tons of blast-furnace oil. The 
cheap quality of coal which has been contracted for shows the 
capabilities of the oil process. But for it, Mr. Waddell would not 
have been able to work with only nuts; he would have required a large 
admixture of coal at double the price. It will be observed that oil at 
£2 17s. 6d. per ton is nearly one-third dearer than Mr. Linton’s 
estimates were founded on in his famous report of April, 1893, when he 
calculated it at £2 per ton. But it will be remembered that he then 
said that oil might rise to £4 per ton, when oil gas would still be 
cheaper than gas from high-class cannels at the lowest prices at which 
they had ever been sold—which were from 12s. per ton for Pirnie to 
18s. per ton for Arniston and Newbattle cannel. Newbattle cannel is 
at present being delivered at Leith at 18s. 3d. per ton; so that, on the 
one hand, it is very nearly as cheap as it ever was, and, on the other, 
— is still a considerable margin of profit to be made upon the use of 
oil gas. 

The Rothesay Town Council have contracted for 4600 tons of coal 
for the gas-works, at an average price of 12s. 94d. per ton, as compared 
with 12s. 11d. per ton last year, delivery to be at the port. 

The Port-Glasgow Town Council have contracted for the following 
coal for the gas-works : 800 tons Belfield cannel; 800 tons Dalqu- 
hander cannel; 700 tons Milton gas coal; 500 tons Udston splint; 200 
tons Drumpellier splint; and 500 tons Meiklehill gas coal—a total of 
3500 tons, at an average price of ros. rod. per ton. 

The Kinross Gas Company have paid a dividend for the past year at 
the rate of 6 per cent., in addition to wiping out a debt of £100 upon 
the Company. The price of gas has been continued at 5s. per 1000 
cubic feet. The Largs Gas Company have paid a dividend at the rate 
of 6 per cent. The Stonehouse, Lanarkshire, Gaslight Company had 
last year the largest sale of gas of any year since the Company was 
formed. They have paid a dividend at the rate of 5 per cent., and have 
reduced the price of gas from 5s. to 4s. 7d. per 1000 cubic feet. The 
Stevenston, Ayrshire, Gaslight Company have paid a dividend at the 
rate of 5 per cent., and have retained the price of gas at 5s. rod. per 

1000 cbuic feet. 

Professor A. B. W. Kennedy, the Consulting Engineer to the Electrical 
Department of the Corporation of Edinburgh, has reported as follows 
to the Town Council: ‘ The station opened on April 11 last year with 
about 2000 lamps on circuit. On May 15, therefore—that is, at the 
end of your financial year—the station will have been running for 
57 weeks. The number of lamps actually connected tothe mains is now 
51,900, besides 247 arc lamps, equivalent to about 4500 incandescent ; 





making the total number of lamps connected equivalent to 56,400 
lamps of 8-candle power. The number of private consumers con. 
nected to the mains of the Corporation is 445; in April, 1895, it was 
48. Iam extremely glad to be able to say that the financial success of 
the enterprise has corresponded to the great demand for light. The 
accounts are not, of course, as yet made out to May 15; but the final 
weekly reports allow us to estimate all the figures very closely. The 
total income from incandescent lighting, allowing for meter-rents, and 
after deducting all rebates, will be about £13,300. The total income 
from arc lighting will be about £3500; making in all an income of 
about £16,800, or possibly a little more. The total station expenses, 
including all expenses in trimming arc lamps and supplying carbons, 
and in maintenance of mains, &c,, have been about £4500. Standing 
charges, as stated by the Town Clerk, including interest and sinking 
fund, and also including general charges against the department, 
amount to about £9450; making altogether £14,000, and therefore 
leaving a net profit balance of £2800. Out of this balance, allowance 
has to be made for depreciation; and I have given this matter very 
careful consideration. I understand that your sinking fund amounts 
to 3} per cent. per annum—that is to say, that you put by, on 
account of sinking fund, 1-30th of your whole capital expenditure every 
year. Under these circumstances, I do not think it is necessary that 
you should make any special further depreciation allowance on any 
items of expenditure which will last for 30 years—that is to say, on 
which you would not naturally put a higher rate of depreciation than 
3% percent. I think that you may consider that all buildings, mains, 
road-work, and lamp-posts come under this head ; and that, therefore, 
on these items you need not allow any further amount of depreciation. 
On plant, however, of every kind, it would be well that you should 
allow a total of 5 per cent. for depreciation—or, say, 2 per cent. in 
addition to what is allowed in the sinking fund. I believe this amount 
would run on £24,064 of your expenditure, and would therefore involve 
an additional allowance of £480. On batteries, instruments, arc lamps, 
meters, transformers, rectifiers, and one or two other matters, on which 
you have in all expended the sum of £7850, I think it would be 
advisable to allow a total depreciation of 10 per cent.—or, say, 7 per 
cent. more than you have already allowed. This would require an 
additional amount of £550 altogether; so that you would require a 
total allowance, in addition to the sinking fund, of, say, £1030 for 
depreciation. This will still leave you a clear balance of from {£1709 
to £1800. I do not attempt to put the figures more exactly than this, 
because the accounts are not yet made up. The total pcr. of units 
sold during the 57 weeks from the start until May 15 have been about 
560,000 to private consumers, and 328,000 for street lighting—in all 
about 888,000. Your actual works’ cost per unit will, at this rate, be 
under 1'25d. per unit, including lamp trimming and carbons; and if 
this figure is reached, it will be the lowest yet obtained in thecountry." 
The new reservoir at Craigmaddie, which has been under construc- 
tion by the Glasgow Corporation for the past 12 years, was formally 
opened on Thursday ; ex-Bailie Osborne, the Convener of the Water 
Committee, turning on the water into the reservoir. The reservoir has 
a water surface of 86} acres, and an available depth, for the supply of 
the: city, of 40 feet; and at this depth it will contain 700 million 
gallons. The Mugdock reservoir, which immediately adjoins, has a 
water surface of 60 acres; and, at the same available depth, has a 
capacity of 489 million gallons. The new reservoir will contain 14 
days’ supply for the city, at the rate of 50 million gallons per day: 
and the Mugdock reservoir, nearly 10 days’ supply—together 24 days’ 
supply. The embankment is nearly a mile long, and is 93 feet high 
above the bed of a small stream which formerly flowed through the 
site. The reservoir forms part of the scheme for duplicating the 
water-works, so as to afford a supply of 100 million gallons per day to 
the city. The turning of the first sod was performed by the late Lord 
Provost M‘Onie on Nov. 20, 1883, in presence of the Water Com- 
mittee; and the works have been prosecuted since that day with only 
one interruption. The turnpike road to Strathblane, which formerly 
ran through the middle of the reservoir, had first to be diverted fora 
length of three-quarters of a mile; and then all the streams which ran 
through the site had to be collected and diverted, by agreement with 
the landed proprietors, by a 24-inch cast-iron pipe, about a mile long, 
carried into the Allander Water. These operations occupied about two 
years, and cost £15,000. The works upon the reservoir proper were begun 
in July, 1886; the contract having been let to Messrs. Robert Carlisle 
and Co., for £104,552. This firm only executed £22,000 worth of 
work, when, after eighteen months, they had to surrender their con- 
tract. The work was re-let to Messrs. Morrison and Mason in May, 
1888, eight years ago; and this firm have carried it to completion. 
The distinguishing feature of the reservoir is its puddle trench. 
Although an extensive series of bores were put down on the site of the 
embankment, the nature of the foundation was not disclosed till the 
trench was actually sunk. Instead of a depth of 20 or 30 feet, which 
had been calculated upon, it varied from 35 feet at the western end to 
193 feet at the northern end. Much water was encountered—from 
400,000 to 450,000 gallons per day had to be raised a height of about 
150 feet for three years; and from the exceptional nature of the work, 
it was withdrawn sa the contract, and was executed at the cost and 
risk of the Water Commissioners. The quantity of rock excavated 
from the puddle trench was 168,000 cubic yards; and the total cost, 
including plant, pumping water, and all other charges, was £74,000. 
It is estimated that it will take nearly a year to fillthe reservoir. After 
the ceremony of turning on the water, the company who had been 
invited to view it were entertained to luncheon. 

The Edinburgh and District Water Trustees yesterday paid a visit of 
inspection to the new Taller water-works. Almost the only work 
which has yet been attempted is the construction of a railway from 
Broughton station to the site of the reservoir—8} miles—and this is 
expected to be completed in the autumn. At the site of the reservoir, 
a trench is being dug along the whole length of the embankment, to 
enable intending offerers for the work of constructing the embankment 
to see the depth they will require to go, and the nature of the materail 
to be dealt with. Though this trench will cost more than £3000, it 1s 
expected that it will, by removing the element of uncertainty from the 
minds of contractors, lead to the saving of a much larger sum when the 
contract comes to be let. 
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CURRENT SALES OF GAS PRODUCTS. 
LIVERPOOL, June 13. 


Sulphate of Ammonia.—There has been no new feature in the 
market to comment upon ; and the situation remains as last reported. 
Makers generally, being comfortable in regard to stocks, have been in 
a position to maintain a firm attitude; and the quotations remain 
£7 18s. 94. f.o.b. Leith, and £8 to £8 2s. 6d. other ports. In the 
orward position, there is considerable inquiry; but buyers will not 
come up to the prices required by makers, who are not at all keen 
about selling ahead. 

Nitrate of Soda is easier in all positions; deliveries during the past 
two months having been disappointing—the manure season being now 
practically over, and larger stocks than were anticipated having to be 
carried forward. There are now sellers on spot at 7s. 9d. for ordinary, 
and at 7s. 104d. for refined quality. 


Lonpon, June 12. 

Tar Products.—The business of the week has been marked by a 
rapid advance in the price of benzol ; and buyers seem to have sufficient 
courage and faith in the future to be willing to pay the prices 
quoted below to the end of the year. This looks as if stocks in this 
country are unusually low, and emphasizes the fact that the tar pro- 
duction during the past season has been much below the normal 
quantity. Unfortunately for tar distillers, most of them will have 
been caught at much lower prices, as, having passed through a period 
of unparallelled depression in all the light tar products, during which 
go’s benzol was sold largely at 10d. per gallon, the slow advance in price 
which took place since then will have tempted makers to contract for 
some distance ahead, as the price improved. Pitch buyers hold aloof ; 
and, so far, very little business for next season seems to have been 
fixed. Makers have no stocks, and are pretty easy about future busi- 
ness. One or two somewhat important sales, however, have been made 
at prices quoted below. A fair business is being done in tar oils. 
There is no fresh movement in anthracene ; and values are quoted firm 
at Committee’s prices. Carbolic is picking up a little; but so far the 
hot weather has not improved its value, as was expected. 

The following prices have obtained during the week: Tar, 19s. to 
25s., according to position and quality. Pitch, nominal, 32s. to 34s. 
Benzol, go's, 2s. gd. ; 50’s, 2s. 4d. Toluol, zs. Solvent naphtha, rs. 4d. 
Crude, 30 per cent., naphtha, 114d. Creosote, 13d. Salts, pressed, 55s. ; 
drained, 35s. Cresylic acid, 1s. 1d. Carbolic, 60's, 2s. Anthracene, 
nominal, ‘* A,’’ rogd. ; ‘* B,"”’ 8d. to od. 

Sulphate of Ammonia shows a moderately steady market; but the 
long-hoped-for improvement in prices seems as far off as ever. Makers 
continue to sell from hand to mouth ; and buyers are not eager for for- 
ward business, though in some cases an advance of 5s. to 10s. per ton 
can be got for forward contracts, depending on the extended period of 
them. £8 at all ports, less 3} per cent., is to-day’s value. Gas 
liquor is officially quoted at 6s. to 7s. 








COAL TRADE REPORTS. 


From Our Own Correspondents. 

Lancashire Coal Trade.—Several of the most important of the gas- 
coal contracts, including those of Manchester and Salford, are now 
under consideration ; tenders having been sent in during the past week 
In addition, there are also a number of smaller contracts which are 
in a similar position ; but as yet no large quantities have been definitely 
settled for. A few small contracts have been placed, in odd cases, at 
something like last year’s prices. Generally, however, there is a slight 
easing down upon the prices which were obtained twelve months ago. 
Taking 6s. 6d. as about the average basis upon which contracts were 
secured last season, for Wigan four-feet gas coals, the average figure on 
whick tenders are being based this year is about 6s. 3d. per ton. 
Arley gas coals are, however, maintaining their prices rather better 
than the lower qualities ; and it is very exceptional where under 7s. per 
ton is being quoted, in some instances slightly above this figure being 
asked. The gas companies and corporations, which have now largely 
adopted the plan of enriching their gas with oil rather than using the 
high-class gas coals previously used, are chiefly taking the lowest 
qualities of coal that can be employed for gas-making purposes ; so 
that the giving way in prices will affect the bulk of the business which 
is likely to be put through. The conditions which are imposed in 
connection with the contracts of one of the large corporations, and 
which are also being followed by some of the smaller consumers, are 
strongly objected to by colliery owners in this district. These condi 
tions practically stipulate that, in the event of a general strike or lock-out, 
the contract shall be fully supplied out of stocks, wherever they are held ; 
and several of the principal Lancashire colliery concerns have declined 
altogether to tender on these conditions, which they contend would be 
absolutely unfair to their other customers who might have contracts, and 
for whom their stocks would be reserved equally with the gas companies. 
In the general coal trade, a quiet tone is reported as regards business 
in all descriptions, except engine fuel ; and the dearth of orders is com- 
pelling colliery owners to put their pits on short time—four days per 
week being now the general average. House coalsare only in the most 
limited request, with prices weak, though list rates are nominally 
unchanged. Steam and forge coals also show no improvement. 
Business in these continues extremely slow; and very low prices are 
quoted on sales of any magnitude. At the pit mouth, the average 
figures are about gs. 6d. to ros. per ton for best Wigan Arley; 8s. to 
8s. 6d. for Pemberton four-feet and seconds Arley ; 6s. 6d. to 7s. for 
common house coal ; and 5s. 6d. to 6s. for good ordinary steam and 
forge coals. There is a good demand for engine fuel ; and with supplies 
becoming less plentiful, prices tend to harden up. Slight advances are 
being talked of; but as yet no general upward move has taken place. 
The average selling prices remain at 4s. 6d. to 5s. per ton at the pit for 
better qualities, and 3s. to 3s. 6d. for common slack. The shipping 
trade shows no signs of reviving activity, and prices remain at recent 
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unremunerative rates; 7s. being the full average figure for ordinary 
steam coal delivered at Mersey ports. ak 

Northern Coal Trade.—There has been continued activity in the 
steam-coal branch of the Northern coal trade during the last week or 
so; anda slightly better demand is at last beginning to show itself for 
gas coal, as the low freights are tempting users to commence to stock 
early, while the uncertainty of labour prospects in the Midlands tends 
in the same direction. Best Northumbrian steam coals are firm at 
8s. 3d. per ton f.0.b.; steam smalls being perhaps a trifle easier at 
38. od. per ton—the production in the latter case having been, of course, 
increased with that of the best coal. The collieries are now working 
well, and are likely to do so for some time to come, as the demands of 
the Northern ports seem large this year. There is little alteration in 
the price of manufacturing coal, or in the position of that branch of the 
trade; most of the deliveries being on contracts at old prices. Gas coals 
are, perhaps, in a slightly better demand. Some of the collieries that 
ship this class are now well employed, though the home consumption 
is only very limited. The price of best Durham gas coal varies from 
6s. 3d. to 6s. od. per ton f.o.b.; and any contracts that are now being 
taken are at something like these prices. There is a good demand for 
coke for use at the blast furnaces in the Durham and Teesside district, 
and also at those in West Cumberland and Barrow. For this coke, the 
basis-price is about 13s. 9d. per ton at the Teesside furnaces; and the 
production is well taken up. The coke export is rather weak ; and about 
14s. 9d. per ton f.o.b. is the quotation for coke for shipment. There 
is no change in the gas coke trade. The demand is only very languid ; 
and the price is rather weak—the exports having been low of late. 

Scotch Coal Trade.—There has set in a slight slackening of the 
demand for all sorts except the best ell, which is still in good request. 
For allother kinds, the trade is slower; and it is almost entirely of the 
same from day to day character. The prices remain unaltered, and 
are quoted at : Main, 5s. od. (easy) per ton f.o.b. Glasgow; ell, 6s. 3d. 
to 6s. od.; splint, 6s. 3d. to 6s. 6d.; and steam, 7s. 6d. Theshipments 
during the week amounted to 143,387 tons—a decrease of 9392 tons, 
when compared with the preceding week, and of 4902 tons on the 
corresponding period of last year. For the year to date, the total ship- 
ments have amounted to 2,990,246 tons—an increase upon the quantity 
in the same period of last year of 190,868 tons. 


— 
—— 





New Reservoirs at Hampton.—A large number of members of the 
Incorporated Association of Municipal and County Engineers recently 
visited the new water-works which Messrs. John Aird and Sons are 
constructing at Hampton for the Southwark and Vauxhall Water 
Company. The completed reservoir, which will hold 96 million 
gallons of water, is 13 acres in area and 40 feet deep. A second 
reservoir, which is in course of construction, will hold 200 million, 
and a third, roo million gallons; and they will occupy some 39 acres 
of land. No water has up to the present been pumped into the finished 
reservoir; but arrangements are being made to utilize it shortly, 





New Water-Works for Carlisle.—Since the rejection of the scheme 
for obtaining for the city of Carlisle a supply of water from Mosedale 
and the higher reaches of the Caldew, the Gas and Water Committee 
of the Corporation have been from time to time considering the water 
question in its various aspects, with a view to devising some plan which 
would be more economical in general cost, and would be free from the 
alarming contingencies which proved fatal to their previous proposals. 
Continued and increasing complaints from the higher parts of the city 
have furnished them with further convincing evidence of the necessity of 
taking action in the matter without delay ; and, under their instructions, 
Mr. C. B. Newton, the Gas and Water Engineer, has devoted close 
attention to the subject. He has surveyed various watersheds in the 
districts—some of them being sources of supply which have not 
hitherto been brought within the range of inquiry ; and there is reason 
to hope that his labours will have results that will prove satisfactory 
to the Council and all concerned. Mr. Newton brought before the 
Committee a few days since some of the results of his investigations ; 
and the Committee were gratified to find that he had discovered a 
source within easy distance from which it is thought possible an ample 
supply of water of first-class quality may be obtained. Some further 
inquiries have, however, to be made before any definite conclusion can 
be arrived at. 


The Water Supply of Richmond.—The Richmond Town Council 
lately held a special sitting to consider an important report prepared 
by the Chairman of the Water Committee (Mr. T. H. Watney) and 
adopted by that body. It will be remembered that experiments have 
been made at the Terrace Gardens well at the expense of Mr. Watney, 
and under the direction of the Corporation Water Engineer (Mr. 
W. G. Peirce). The results, however, have not been so satisfactory 
as might have been hoped ; but the work carried out has by no means 
been wasted. The total amount of public money spent on this well, 
adits, and plant has been £15,857; and it is shown that the water 
obtained—325,970,579 gallons—has well repaid the ratepayers the 
outlay when compared with what they had been paying for that 
quantity of water to the Southwark and Vauxhall Company. The 
advice of the Engineer is that a new adit at the same level as the 
existing one should be driven in a north-west direction, with branches 
in various ways from the main line; and it is suggested that the 
Council should make application to the Local Government Board for 
sanction to raise £5000 for the work. Several improvements and the 
provision of new machinery at the Water Lane works is proposed ; 
the total expenditure upon which is £2195. The report includes 
suggestions as to the laying of new road water-mains at a cost of 
£2200, and the extension of river water mains to Kew, Petersham, 
and North Sheen. These various amounts total to £10,600. Some 
Statistics were appended to the report, which showed that the total 
expenditure of the Council on the water undertaking had amounted 
to £94,497. Of this they had paid off upwards of £46,000 ; leaving 
the total indebtedness at £48,000. The matter was discussed by the 
Council at considerable length; and a resolution was "Py agreeing 
toapply to the Local Government Board for the sum of £10,600. 
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cern realized {19 6s.; and {110 of “A” stock of The Gaslight and 
Coke Company, sold at the rate of £311 2s. 64. per cent. 

The Profit of the St. Mary Church Gas Undertaking.—Some 
discussion has recently taken place as to the actual profit realized by 
the St. Mary Church District Council from the gas-works ; and a local 

. paper has published the figures. The entire revenue last year, including 
£264 in the Treasurer's hands, amounted to £3555—£2697 from the 
sale of gas, and £591 from coke, tar, &c.; while the expenses totalled 
£2240, thus leaving a balance of £1311. Deducting the £264 in the 
Treasurer's hands, there remained a profit of £1047. Of this amount, 
£890 went tothe liquidation of the debt; leaving a net profit of £421. 
It is said by friends of the present administration that the undertaking 
has for several years past yielded a profit of £1000, which is equivalent 
to a rate of between 5d. and 6d. in the pound; and that though prac- 
tically the whole of it has been absorbed by the fund for the redemp- 
tion of the debt, the liability is being rapidly reduced, and that after 
the present year a goodly revenue will be left to be devoted to the relief 
of the rates. On the other hand, it is urged that a portion of the profit 
is derived by the imposition of an exorbitant charge for public lighting. 
It is admitted that about {90 is derived from an extra Is. 9d. per 1000 
cubic feet which the general district pays for gas for the public lighting; 

| but this additional charge is defended on the ground that it compels 
| those who are not private consumers of gas to pay their quota towards 
| the reduction of the debt. 


Exhibitions of Gas Appliances.— Last Tuesday an exhibition which 
attracted a large number of visitors was closed at Brighouse. It had 
been arranged by the Gas Committee of the Corporation. The 
principal firms showing goods in the “gas line” were Messrs. C. 
Wilson and Sons, Messrs. George Bray and Co., and Messrs. Stott and 
Co. Miss Grace Holroyd’s services were secured for the cookery 
demonstrations. During last week an exhibition of Messrs. Richmond 
and Co's. stoves, &c., was held at Bradford, under the auspices of the 
Gas Committee. Mrs. J. J. Middleton gave cookery lectures. 


Sales of Shares.—Last Tuesday, 13 original £10 shares in the East- 
bourne Gas Company realized by auction an average price of £33 7s. 
each; and some {10 ‘‘B”" shares averaged £26 4s. each._—Some £5 
shares in the Chatham, &c., Water Company recently fetched £15 
8s. 6d. and £15 9s. 6d. per share.——Five fully-paid £5 shares in the 
Ash-next-Sandwich Gas Company were bought for £26 5s. each ; and 
four {20 ‘'B"’ shares (fully-paid) in the Colchester Gas Company 
made an average of £32 15s. per share.——There was lately a keen 
competition for 110 new £10 shares in the Marlow Gas Company; the 
average price paid being {11 12s. 6d. per share-——At Bury, on the 
roth inst., Mr. J. R. Parkinson offered for sale a number of shares in 
gas companies, with the following results: £10 new ordinary shares 
(fully-paid) in the Radcliffe and Pilkington Gas Company, sold at 
£14 7s. 6d. and £14 ros. each; £5 ‘‘ C "’ shares in the Hartlepool Gas 
and Water Company, at £9 17s. each; a {10 share in the same con- 














GWZTNNE @ BEALE’S _ 


PATENT GAS EXHAUSTERS 


Telephone No. 65,095. 


elegrams: 
“ GWYNNEGRAM, LONDON.” 


GWYNNE & CO., 


HYDRAULIC AND GAS ENGINEERS, 


BROOKE STREET WORKS, HOLBORN, 


Late ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, 


They have completed 
Exhausters to the ex- 
tent of 32,000,000 cubic 
fect fone a hour, 
which are giving un- 
qualified satisfaction in 
work, 





Makers of Gas-VALvEs, 
Hypravtic REGULATORS, 
Vacuum GovERNoRs, Pat- 
ENT REToRT-Lips, STEAM- 
Pumps for Tar, Liquor, or 
Water; CENTRIFUGAL 
Pumps and Pumpine En- 
GINES, specially adapted 
for Water-Works, raising 
Sewage, &e. 


Also GIRARD and 
other TURBINES, 
HIGH SPEED EN- 
GINES, DYNAMOS, 
&ec., &c., for ELEC- 
TRIC LIGHTING. 


Exhausting Machinery at Fulham and Bromley ( Gas-Works, London—each set passing 400,000 cub. ft. per hour drawing 14 miles distant from Beckton. 








LONDON, E.C, 


ti 





AND ENGINES. 


Their Exhausters can be made, when 
desired, on their New Patent Principle 
to pass Gas without the slightest oscil- 
lation or variation in pressure. 

















MANY SIZES OF EXHAUSTERS KEPT IN STOCK. 


Catalogues and Testimonials sent on application. 





GAS PURIFICATION AND CHEMICAL COMPANY, FT & J, BRADDOCK, Globe Meter Works, | 
LIMITED. iJ 2 ‘ 


OXIDE OF IRON. 
Q’NEILL'S Oxide has a larger annual 


sale in the United Kingdom than all other Oxides 
combined, Purityand uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
ov application. : 
JOHN WM. O’NEILL, Managing Director, 
Palmerston Buildings, Old Broad Street, London, E.C. 





ANDREW STEPHENSON, AGENT. All communications re | 


Oxide to be addressed to Palmerston Buildings. 


INKELMANN’S “VOLCANIC” 

CEMENT. Fire Resistance up to 4500° Fahr. 

In use in most Continental Gas-Works, and in more 
than 800 British Gas-Works. 

ANDREW STEPHENSON, 
182, GREsHAM HovsgE, 
Oup Broad STREET, 
Lonpon, E.C, 





Telegrams : “Volcanism, London.” 


A™MOoNIAcAL LIQUOR Wanted. 


BroTHERTON AND Co., Ammonia Distillers, 





Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 

Telegraphic Address: “‘ Braddock Oldham.” 





SULPHURIC ACID. 
OHN NICHOLSON & SONS, Limited, 


Chemical Works, Leeds, specially produce this 
ACID frum SULPHUR, for making SULPHATE OF 
AMMONIA of high quality and good coiour. Delivery 
in our own Railway Tank-Wagons or Carboys. Highest 
references and all particulars supplied on application. 


ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for, Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and adroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: '‘ Poxter Linconn.” 


ADLER & Co., Ld., Middlesbrough 











GAS PURIFICATION. 





OXIDE OF TRON BOG ORE, 5 
ALE & CO.’S Oxide of uniform quality. 
Sample ani Price on application. 
OXIDE PAINTS, OILS, SULPHURIC ACID, &c, 
120 and 121, NeweaTEe STREET, Lonpon, E.C. 
Telegrams: “‘ Bocore, Lonpon.” 





OXIDE OF IRON, 


PUINEST Quality of Natural Bog Ore. 


Particulars and price, apply to Mr. T. L. ARCHER, 
20, Fennel Street, MANCHESTER. 








SULPHATE OF AMMONIA SATURATORS. 


OSEPH TAYLOR & CO., Chemical 
Plumbers, &c., and Makers of every description of 
Solid Plate Lead and Timber Cased Saturators, &c. 
CENTRAL PiumBING Works, TowN Hath SQUARE, 
Botton. Special Attention to Repairs. 
Before placing Orders, please write for Estimate. 





CANNEL, COAL, ETC. 


OHN ROMANS & SON, EDINBURGH, 
Gas Engineers, supply all the most approved 
| SCOTTISH CANNELS; also FIRE-CLAY GOODS, 
CAST-IRON PIPES, and other APPARATUS for 
GAS and WATER WORKS. 
Prices, &c., will be forwarded on application to 
No. 80, St. ANDREW SQuaRE, EDINBURGH, } Scoreanp 
| NEwron GRANGE, NEWBATTLE, DALKEITH, 


| TO EMPLOYERS, COMPANY DIRECTORS, ETC. 


Works: BrrmincHam, LEEDS, and WAKEFIELD. y| 


AS TAR Wanted. 


BRoTHERTON AND Co., Tar Distillers. 
Works: BrauincHam, LEEDS, and WAKEFIELD, 


SPEN T OXIDE Wanted. 


BRoTHERTON AND Co., Chemical Manufacturers. 
Works: Birminenam, LEEDS, and WAKEFIELD. 


SULPHURIC ACID for Sale. 


BROTHERTON AND Co., Chemical Manufacturers. 
Works: BirmincHaM, LEEDs, and WAKEFIELD. 


BROTHERTON & CO. 


Offices: Commercial Buildings, Lzzps. 
Correspondence invited. 


ULVERSTON (Barrow); PorrsmoutH ; CARLTON | 
(N.E.R.); and Stockton. Tar and Petroleum Dis- 
tillers. Benzol and Petroleum Spirit, 700 and other 
Gravities, specially prepared for Carburetting. SOLAR 
OIL for Gas Making ; Kerosene, &c, 














Correspond invited. 
Telegraphic Address :“ Sadler, Middlesbrough.” 








NEW GAS PLANT CEMENT. 


E. WILLIAMS AND CO., 
VICTORIA PAINT WORKS, 
MANCHESTER, 

For all Joints in connection with Oil-Gas Plant and 
Sulphate Plant. 

For all Gas Joints. 

For all Tar Joints. 

For all Ammonia Joints. 








JOHN 


| THE LAW GUARANTERF & TRUST SOCIETY, LD., 
| GUARANTEES FIDELITY. 


ge for complete Prospectus con- 





taining Balance-Sheet, Copy of Policy, &c., &c. 
Mortgage, Debenture, License, and Contingency In- 
surance, 
| Head Office: 49, Coancery Lane, Lonpon, W.C. 
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NOTICE TO ADVERTISERS.—COPY FOR ADVERTISEMENTS for the ‘‘ JOURNAL” should be received at the 
Office not later than TWELVE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS, should be received not later than the 


FIRST POST on SATURDAY. 





GOLD MEDAL, 1892. 
UBES and Fittings for Gas, Steam, and 


Water, in stock to 8 inches diameter; Iron and 
Steel Ascension-Pipes. 
Joun SpenceR, Globe Tube Works, WEDNESBURY ; 
and 14, Great St. Thomas Apostle, Lonpon. 


HUTCHINSON BROTHERS, Gas 


Engineers, &c., Falcon Works, Barnsley, Makers 
of Wet and Dry Gas-Meters, Brass-Work, and general 
Gas Apparatus, Lead Saturators, Tanks, &c., Tools, and 
Gas-Works Sundries. (See p. 1250., last week’s issue.) 
Telegrams: ‘‘ HutcHinson Bros., BARNSLEY.” 


Tt is Worth Your While to Buy 
DIREC 


ECT. 
THE RELIANCE LUBRICATING OIL COMPANY 
SUPPLY on APPROVAL “RELIANCE” NON- 
CORROSIVE LUBRICANTS (which, through their 
superiority, have the largest sale in the world)—viz., 
Engine, Cylinder, and Machinery Oils, 113d.; Spindle 
i Gas-Engine and Dynamo Oils, 1s. 6d, per 
gallon; Barrels Free and Carriage Paid, Also Liquids 
for Gas Making, Enriching, &c. 
RELIANCE LUBRICATING OIL COMPANY, 
WATER LANE, GREAT TOWER, LONCCN, E.C. 
Depéts at Liverpool, Bristol, Hull, Glasgow and New- 
eastle-on-Tyne. Telegrams: ‘‘Subastral, Lordon.” 


WANTED, by @ young married Man 
(Total Abstainer), a Situation as MANAGER 
of Gas-Works. Eight years’ Managerin Canada. Used 
to Engine, &c. Can lay Mains, Services, fix Meters, 
and do all Mechanical Alterations and Repairs in or 
out of Works. 

Address Squire, care of A. Thomas, Gas-Works, 
CowEs. 


WANTED, a steady and trustworthy 
GAS STOKER, used to Engine and Exhauster 
and Shovel Charging. Permanent employment to a 
reliable Man. House, Coal, and Gas free. 
Apply, stating Age and Wages required, to Mr. G. 
Moat, Manager, Gas-Works, Purston, PoNTEFRACT. 


OR IMMEDIATE SALE—A 60-foot 


; diameter TELESCOPIC GASHOLDER, with 
eight Cast-Iron Columns, in good working order. 

To treat for, and view the same, apply to W. C, 
Hoitmes anp Co., Gas Engineers and Contractors, 
HUDDERSFIELD. 


Por SALE—One single-lift Gasholder, 

50 feet diameter 20 feet deep, with Cast-Iron 
Tank, 51 ft. 6 in. inside diameter 20 feet deep, six 
Guide Columns and Wrought-Iron Top Bracing, 8-inch 
Inlet-Pipeand Valve, and 12-inch Outlet-Pipe and Valve, 
complete with Syphons. 

The Cast-Iron ‘lank is strongly stayed, with Wrought- 
Iron encircliog Straps on the outside ; and, if not used 
for its present purpose, it would make a suitable 
Storage Tank for a small Water-Works. 

Two vertical MULTITUbULAR GAS-HEATED 
STEAM-BOILERS, 3 feet diameter, 18 feet high, with 
25 8-inch Steel Tubes, suitable fora working pressure 
of £0 lbs., complete with Steam and Water Fittings. 

One GAS WASHER, 4 feet by 4 feet by 12 feet high. 

One Samueleon and Co.’s “O” Size “ ACME” 

EXHAUSTER and 14 in. by 14 in. DUPLEX ENGINE 
combined, having a capacity of about 10,000 cubic feet 
per minute, 
_ The above Plant has only worked a short time, and 
is almost mew. No reasonable offer for the whole or 
any part of it will be refused, as it has to be cleared 
away at once to make room for further extensions. 

Apply to THos. Firta anD Sons, Limitiup, Norfolk 
Works, SHEFFIELD. 


Por SALE—One Rotary Engine and 
EXHAUSTER, to pass 85,000 cubic feet of Gas 
per Hour, with Governor, &c., complete. One DEMP- 
STER’S HORIZONTAL ENGINE and EXHAUSTER, 
with double Cylinder, to pass 85,000 cubic feet of Gas 
per Hour, with Governor Connections. Also about 
360 feet of 18 in. by 18 in. HYDRAULIC MAIN, with 
5-inch Stand-Pipes, Bridge-Pipes, Mouthpieces, &c. 

The above are all in good condition, are suitable for 
smaller Gas-Works, and are being replaced by Ap- 
paratus of larger size. 

The apparatus may be seen, or any further Informa- 
tion obtained, on application to Mr. William Smith, 
Gas Engineer, Lum Street Gas-Works, Bolton. 

Gas Offices, Bolton, 

June 2, 1896. 


TIPTON GAS-WORKS. 


COAL CONTRACTS. 
HE Gas Committee of the Tipton 


Urban District Council are prepared to receive 
TENDERS for the surply of GAS COAL, for a period 
of One, Two, or Three Years, from the Ist of July next, 
to be delivered, carriage free, to the Gas-Works Siding 
(L. & N. W. Railway). 

Specifications and Form of Tender may be obtained 
at the Gas-Works, on application to Mr. Vincent 
Hughes, the Engineer and Manager. 

Sealed and endorsed tenders to be sent to me the 
undersigned not later than Ten a.m. on Saturday, the 
27th inst. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

By order, 
Gro, M, Warine, 
Clerk to the Council. 








Oil, 4 




















Public Offices, Tipton, 
June 8, 1896. 


SULPHATE OF AMMONIA SATURATORS. 
WALTER THOMASON and SONS, 


Chemical Plumbers, &c., and Makers of Lead 
Saturators, &c., 21, WESTON STREET, Botton. Repairs 
of every description. 

Please write for Estimate before ordering elsewhere. 


PATENTS FOR INVENTIONS. 
J C.CHAPMAN, M.1M.E. and Fel. 
s Chartered Inst. Patent Agents. ADVICE ON 
ALL MATTERS CONNECTED WITH ABOVE, 
Information and Handbook on application. 
70, CHanceRY Lane, Lonpon, W.C, 
HYDRATED OXIDE OF IRON. 


PEFEPARED from pure Iron. 
Two or three times as rich as Bog Ore. 

Strong action on Sulphuretted Hydrogen. 

me ae alone, but will increase activity of other 

xides, 

Less than half the price of Bog Ore. 

Can be lent on hire, 

Write for tabulated results. 
Reap Hotimay anD Sons, LimiteD, HUDDERSFIELD. 


MALMO, SWEDEN. 


INTERNATIONAL COMPETITION FOR PRO- 
POSALS FOR NEW GAS-WORKS. 


THE Board of the Malmo Corporation 
Gas-Works invite PROPOSALS for the erection 
of new GAS-WORKS in Malmo. i 
Plans, and Programme, in the Swedish, English, or 
German Language, may be obtained on application to 
the Gas-Works Office. F 
Three Prizes—viz., 8000, 2000, and 1500 Swedish 
Crowns—will be given to the successful Competitors. 
Proposals to be delivered not later than the 1st day 
of November, 1896. 
For each Programme a fee of Three Swedish Crowns 
is charged, which must accompany the application. 
THE BoarD OF THE GAs- WORKS. 
Malmo, May, 1896. 


TENDERS FOR GAS COAL. 
ENDERS are invited by the Yorktown 


and Blackwater Gas and Coke Company, Limited, 

for the supply of 800 Tons (more or less) of really good 
GAS COAL, to be delivered in Trucks at the Black- 
water Station (S.K. Railway), Carriage Paid, in quan- 
tities of about 60 or 80 Tons, as ordered by the Secre- 
tary, giving a weeks notice before expected at the 
Station. 

Sealed tenders forwarded to the Secretary will be 
laid before the Directors the latter part of this month. 

he Directors do not bind themselves tu accept the 
lowest or any tender, 
June 10, 1896. 

















GAS COAL. 


HE Bethesda Urban District Ccuncil 

are prepared to receive TENDERS for the GAS 

COAL required at their Gas-Works during the ensuing 

Year in such quantities and at such times as may be 

required (in all about 300 Tons) from the Ist of August, 
1896, to the 3lst of July, 1897. 

The person whose tender is accepted will be required 
to enter into an Agreement with the Council for the 
due performance of his contract. 

The lowest or any tender not rily accepted. 

Tenders to be sent to me on or before the 29th inst. 

R. BENJAMIN Evans, 
Clerk. 





Bron Arfon, Llanllechid, near Bangor, 
June 12, 1896. 


BOROUGH OF NOTTINGHAM. 
(WatTER DEPARTMENT.) 


TENDERS FOR THE SUPPLY OF VALVES AND 
HYDRANTS, PIPES, LEAD, COAL, TAPS, 
AND FITTINGS. 


THE Water Committee of the Corpora- 


tion are prepared to receive TENDERS from 
competent Ironfounders, Brassfounders, Valve Manu- 
facturers, Lead Merchauts, and Colliery Proprietors, 
and Coal Merchants, for the supply of the under- 
mentioned goods for the ensuing Year :— 
1. CAST-IRON DOUBLE-FACED SLUICE 
VALVES and HYDRANTS. 





2. CAST-IRON MAIN PIPES. 
CAST-IRON SPECIAt PIPES. 
8. LEAD PIPING, 
LEADINGOTS, 
4, GUN METAL TAPS and FERRULE 
FITTINGS. 


5. STHAM COAL and OTHER FUEL. 

Specifications and Drawings, together with Samples, 
Weights, &c., may be seen, and other Information 
obtained, at the Office of the Water Engineer, Mr. 
D. M. F. Gaskin, St. Peter’s Church Side; and Forms 
of Tender may be obtained at that Office on payment 
of One Guinea, which sum will be returned on receipt 
of a bond-fide tender. 

Tenders, endorsed *“‘ Tender for Valves,” ‘ Tender 
for Pipes,” ‘* Tender for Leao,” ‘ Tender for ‘l'aps,” 
or ‘Tender for Coal,” to be delivered to me at the 
Guildhall, Nottingham, on or before the 29th day of 
June inst, 

The Committee do not bind themselves to accept 
the lowest or any tender. 

By order of the Water Committee, 
SAMUEL G. JOHNSON, 


‘Lown Clerk. 
Guildhal!, Nottingham, 





June 11, 1sv6. 


ECONOMY IN PURIFICATION. 


iy CREASE the Efficiency of your 

PURIFIERS by adopting CRIPPS’S PATENT 
BYE-PASS VALVE in the iower Tiers of Sieves, 
Practical Experience proves their Economy. Engi- 
neers are repeating orders after thorough trial. 

References and Particulars can be obtained from the 
Makers— 

C. & W. Waixker. Miéland Iron-Works, Donnington, 
near Newport, SALoP. 

And J. Every & Son, Phoenix Iron-Works, Lewes. 





LUDLOW UNION GAS COMPANY, 


THE Company are prepared to receive 
TENDERS for the supply during the Twelve 
Months from June 30, 1896, to June 380, 1897, of from 
1200 to 1500 Tons of best screened GAS COAL, in 
quantities and at times to suitthe requirements of the 
Company. 

Tenders to be forwarded to J. W. Monrrorp, 
Solicitor, Ludlow, Satop. 


URBAN DISTRICT COUNCIL OF STOURBRIDGE, 
(Gas DEPARTMENT.) 


HE Gas Committee ofthe above Council 

are prepared to receive TENDERS for the pur- 

chase of their surplus TAR for a period of Twelve 
Months, commencing July 1, 1896. 

Particulars and Forms of Tender may be obtained 
op apprication to the undersigned. 

Tenders to be sent in before Wednesday, July 8, 
1896, to be endorsed ‘‘ Tender for ‘l'ar,” and addressed 
to the Chairman of the Gas Committee, care of 

Wu. Norra, 
Engineer and Manager, 





Gas- Works, Stourbridge, 
June 10, 1896. 
BRIERLEY HILL DISTRICT GASLIGHT 
COMPANY. 





TENDERS FOR COAL, 


THE Directors are prepared to receive 

TENDERS for the supply of 5000 Tons of GAS 
COAL, delivered to Brettell Lane or Round Oak Siding 
(G.W.R.), in such quantities as may be required from 
the 1st of July next to the 30th of June, 1897. 

Tenders, stating price per ton (20 cwt.), delivered to 
the above-mentioned Stations, with latest Analytical 
Test, to be sent, addressed to the Chairman of the Com- 
pany,and marked “ Tender for Coal,” not later than 
the 26th inst. 

The Directors reserve the right to accept tenders for 
the whole or any portion of any quantity offered, and 
do not bind themselves to accept the lowest or any 
tender. 

No Tender Forms issued. 

By order, 
Henry M. Jackson, 
Secretary. 
Board-Room, Gas-Works, Brierley Hill, 
June 10, 1896. 





BC RIUGH OF MACCLESFIELD. 
THE Gas Committee are prepared to 


receive TENDERS for the supply of the under- 
mentioned MATERIALS required during a period of 
Twelve Months, commencing the Ist of July, 1896, 
viz.— 

1. The Best Hand-picked BUXTON LIME, 
delivered fresh at Macclesfield, free from Dirt 
and Ashes, in such quantities as may be ordered. 

2. Wrought-Iron Lap-welded STEAM TUBES and 
FITTINGS. 

8. Cast-Iron MAINS and IRREGULARS. 

4. OILS, PAINTS, and DRUGGISTS’ SUN- 
DRIEs. 

Forms of Tender, &c., may be obtained on applica- 
tion to the Manager, Gas- Works. 

Sealed tenders, properly endorsed, to be addressed 
to the Chairman, Gas Committee, Town Hall, Maccles- 
field, and to be sent in not later than Wednesday, the 
24th of June, 1896. 

The Committee do not bind themselves to accept the 
lowest or any tender. 

W. FrRepDK. Taytor, 
Town Clerk. 
June 8, 1896. 


COUNTY BOROUGH OF BRADFORD. 


TO COLLIERY PROPRIETORS AND OTHERS. 
HE Gas and Electricity Supply Com- 


mittee of the Bradford Corporation are prepared 
to receive TENDERS for the cae a best GAS 
COAL, COBBLES, NUTS, and CANNEL, ‘all to be 
well-screened, dressed, and free from Shale and 
Pyrites, to be delivered at the several Works of the 
Corporation in the Borongh during the period of One 
Year or of Two Years, commencing on the Ist day of 
August next, as may be agreed upon. 

Form of Tender, with any further Information re- 
quired, may be-had on application to Mr. Wood, Gas 
Engineer, Town Hall. 

Sealed tenders, endorsed “Tender for Coal,” to be 
sent to me onor before Wednesday, the Ist of July next. 

An assurance must be given by each contractor that 
he pays to the workmen employed by him not less than 
the minimum Standard Rate of Wages. 

The Committee do not bind themselves to accept 
the lowest or any tender. 

By order, 
W. T. M‘'GowEn, 
Town Clerk. 





Town Hall, Bradford, 





June 5, 1846. 
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ae Derby Gaslight and Coke Company 
are prepared to receive OFFERS for 20 to 50 Tons 
of SULPHATE OF AMMONIA. 

Terms and Conditions, with Sample, to be obtained 
from Mr. C. Taylor, Gas-Works, Cavendish Street, 
Derby. 

Tenders must be delivered, endorsed “ Tenders for 
Sulphate of Ammonia,” on or before Thursday, the 
25th inst. 


RADCLIFFE AND PILKINGTON GAS COMPANY. 





TENDERS FOR COAL AND CANNEL. 


HE Directors of the Radcliffe and 
Pilkington Gas Company invite TENDERS 
for about 10,000 Tons of GAS COAL and CANNEL. 
Particulars may be obtained from the undersigned, 
to whom tenders, properly endorsed, must be delivered 
on or befcre Friday, the 26th inst. 
JAMES BraDDOCE, 


Manager and Secretary. 
Gas Offices, Radcliffe, 
June 10, 1896. 


THE Corporation of Middleton are pre- 
pared to receive TENDERS for the purchase of 
the TAR made at their Gas-Works, for One, Two, or 
Three Years, commencing on the Ist of August next, 

Fuel carbonized per annum, about 9000 Tons. 

Further Particulars and Form of Tender may be had 
from Mr. Duxbury, Gas Manager. 

Tenders, addressed to the Chairman of theGas Com- 
mittee,and endorsed ‘‘ Tender for Tar,” to be delivered 
at my Office on or before the 17th of June, 1898. 

FREDERICK ENTWISTLE, 


Town Clerk, 
Town Clerk’s Office, Middleton, 
June 8, 1896, 








BIRSTALL URBAN DISTRICT COUNCIL 
GAS-WORKS, 


HE Urban District Council invite 
TENDERS for the supply of 2000 Tons of good 
GAS COAL, well screened, and free from Pyrites, for 
One Year, to be delivered at the L.& N. W. Railway 
Station, Birstall, or at the Gas-Works, not later than 
the 80th of June, 1897, in such quantities, and at such 
times, as may be required by the Council. 
Tenders, sealed and endorsed, to be sent to me not 
later than noon on Monday, the 22nd of June, 1896. 
The Council do not bind themseives to accept the 
lowest or any tender, nor are forms of tender supplied 
by the Council. 
Wa. MIDDLEBROOK, 
Solicitor, Clerk to the Council. 
Council Offices: Birstall, near Leeds, 
June 10, 1896. 


BOROUGH OF WARRINGTON. 


(Gas DEPARTMENT.) 





COAL AND CANNEL. 


HE Gas Committee invite Tenders 
for the supply of 12,000 Tons of COAL and 8000 
Tons of CANNEL. 

Full Particulars can be obtained on application to 

r. W. 8. Haddock, Engineer to the Works. 

Sealed tenders, endorsed “ Tenders for Coal or Can- 
nel,’’ as the case may be, and addressed to the Chair- 
man, Gas Committee, to be sent in not later than the 
25th inst. 

FREDK. TayLor, 
Secretary. 
Gas Offices, Warrington, 
June 5, 1896. 


HARROGATE GAS COMPANY. 
SALE OF NEW ORDINARY SHARES OF £10 EACH 
BY TENDER 


THE Directors of the "Harrogate Gas 


Company are prepared to receive, not later than 
Twelve o’clock noon, on Wednesday, the Ist day of 
July, 1896, TENDERS for any number, not exceeding 
286 or less than 5, of NEW ORDINARY SHARES of 
£10 each, which, when paid up, will be consolidated 
with existing “C ” Stock. 

Forms and Conditions of Tender may be obtained 
at the Gas Office, Harrogate, cr will be sens by post on 
application. 





By order, 
H. WILKINSON, 
Secretary and General Manager. 
Gas Offices, James Street, Harrogate, 
une 9, 1896. 


THE Sunderland and South Shields 

Water Company invite OFFERS of THREE 
NEW STEEL BOILERS, of about 80 feet by 7 feet, with 
all the Fittings complete, delivered and fixed, capable 
of working'up to 80-lbs. Pressure. Alsoa pair of PUMP- 
ING-ENGINES, capable of lifting 8 million Gallons 
of Water in 24 hours from a depth of say 85 fathoms. 
The Engines to have Surface Condensers (the Water 
pumped to be used for condensing), with Expansion 
Valve Gear for working the Engines, either as con- 
densing or non-condensing, with two sets of Well 
Pumps suitable for sinking purposes, with Connecting- 
Rods, Spear Plates, Buckets, Clacks, Bucket and 
Clack Doors, and Cisterns complete. The Engines to 
have Pumps or Rams attached to force the Water to 
an additional height of 17 fathoms when required. 

The whole of the above (with the exception of the 
Pumps) to te delivered and fixed compiete on the 
Company’s new Works at Thorpe, near Easington, 
and kept in repair for twelve months after com- 
mencing to work. The Pumps to be delivered on the 
Company’s Land, and to be fixed by the Water Com- 
pany’s Workmen under the superintendence of the 
Contractor. 

Early delivery can be taken. 

The Company will not be bound to accept the lowest 
or any offer. 

For further Particulars, apply at the Company’s 
Ot ces, 16, Fawcett 8: reet, Sunderland, 

Offers on or before the 2urd inst, 

June 2, 1896, 











SURPLUS TAR. 


THE Gas Committee of the Corporation 


of Coventry are prepared to receive TENDERS 
for the purchase of the surplus TAR produced at their 
Works, Coventry, for One Year from July 1 next. 

Make about 2000 Tons per annum. 

Tenders, stating price per ton delivered into Boat, to 
be sent to the Manager by June 22, and marked 
“‘ Tender for Tar.” 

The Committee do not bind themselves to accept 
the highest or any tender. 

Gro. WinsTanLey, Assoc.M.Inst.C.E., 
Manager. 
Gas-Works, Coventry, 
June 15, 1896. 





HORNSEY GAS COMPANY. 
NOTICE is Hereby Given, that the 


TRANSFER BOOKS, so far as they relate to 
DEBENTURE STOCK only, WILL BE CLOSED on 
— inst., and RE-OPENED on the 2nd of July, 


8. J. WILLIAMs, 


Secretary. 
Chief Office : 63, Chancery Lane, W.C., 
June 15, 1896. 





WANDSWORTH AND PUTNEY GASLIGHT AND 
COKE COMPANY. 


NOTICE is Hereby Given, that the 

TRANSFER BOOKS of the Company, so far as 
the DEBENTURE STOCK only is concerned, WILL 
BE CLOSED on and from the 26th of June, until the 
4th of July, both days inclusive. 

By order, 
Cuas. W. BRAINE, 
Secretary. 
Cffices: North Street, Wandsworth, 8.W., 
June 13, 1896. 





TOTTENHAM AND EDMONTON GASLIGHT AND 
COKE COMPANY. 


OTICE is Hereby Given, that the 

TRANSFER BOOKS of this Company so far as 

th®Y relate tothe DEBENTURE STOCK WILL BE 

CLOSED at Ten o’clock forenoon on Friday, the 1zth 
inst., and KE-OPENED on Friday, the 26th inst. 

The Interest for the Half Year to the 30th of June, 
1€96, will be payable on the 1st day of July next to the 
Proprietors registered on the closing of the Books. 

By order of the Board, 
JamMEs RaNDALL, 
Secretary. 
Gas Offices: Willoughby Lane, 
Tottenham, June 5, 1896. 


ISSUE OF STOCKS AND SHARES BY AUCTION 
UNDER PARLIAMENTARY POWERS. 


R. ALFRED RICHARDS undertakes 
the issuing by Auction of GAS AND WATER 
SHARES under Parliamentary Powers. 

He also holds MONTHLY SALES of GAS AND 
WATER SHARES at the Auction Mart, Tokenhouse 
Yard, E.C. . 

Terms for the issuing of Capital, and also for offering 
to auction Gas and Water Shares, and all Particulars 
relating thereto, may be had of Mr. Alfred Richards. 

Offices: 18, Finspury Crrcvs, E.C. 


BY ORDER OF THE DIRECTORS OF THE WEST 
HAM GAS COMPANY. 


SALE OF £10,000 DEBENTURE STOCK. 


R. ALFRED RICHARDS will Sell by 
AUCTION at the Mart, London, E.C., on 
Wednesday, the 17th of June, at ‘I'wo o'clock precisely, 
in Lots, £10,000 PERPETUAL 4 PER CENT. 
DEBENTURE STOCK OF THE WEST HAM GAS 
COMPANY, to be created under the Provisions of the 
West Ham Gas Act, 1889, and offering to Trustees and 
others an Investment of the soundest character. 
Particulars of the SEcRETARY of the Company, at the 
Offices, STRATFORD ; and of the AUCTIONEER, 18, FiNs- 
BURY Circus, B.C. 


BY ORDER OF THE DIRECTORS OF THE 
SOUTHEND GAS COMPANY. 


SALE OF 400 SHARES. 


ME. ALFRED RICHARDS will Sell 
by AUCTION, at the Mart, London, E.C., on 
Monday, July 6, at Two o’clock, in lots varying from 
Five to Ten Shares in each lot, 400 £10 SHARES 
(fully paid) in the SOUTHEND GAS COMPANY, 
ranking for a Standard Dividend of 7 per cent.; the last 
Dividend on the same class of Shares having been at 
this rate. 

Particulars of the fEcRETARY, at the Offices, 
SovuTHEND; and of the AUCTIONEER, 18, Finsspury 
Circus, E.C. 














By Order of the Directors of the Aldershot Gas and 
Water Company, the Directors of the Colonial Gas 
Association, Limited, and other Owners. 

GAS and WATER STOCKS, SHARES, and DEBEN- 

TURES IN THE FOLLOWING COMPANIES :— 
Aldershot Gas and Water Company, 
Commercial Gas Company. 

Colonial Gas Association, Limited, 
Lambeth Water-Works Company, 
Wandsworth and Putney Gaslight and Coke 
Company, 
Kingston-on-Thames Gas Company, 
Belgrano (Buenos Ayres) Gas Company, 
Lowestoft Water, Gas, and Market Company, 
Hornsey Gas Company, 
Great Yarmouth Water-Works Company, 
Dorking Gas Company, 
To be SOLD by AUCTION, by 

ME. ALFRED RICHARDS, at the Mart, 
Tokenhouse Yard, E.C., on Monday, June 29, 

at Two o’clock precisely, in Lots. 

Particulars may be obtained at the Mart; and of the 

AUCTIONEER, 18, FinsBuRy Circus, E.C. 





Price 6s., Cloth Bound, 
THE CHEMISTRY OF 


ILLUMINATING GAS. 


By N. H. HUMPHRYS, Assoc. M.Inst.C.E., F.C.&. 

This work contains chapters on: The Relative Cost 
of Light from Gas, Oil, and Candles; Products of Com- 
bustion; The Sulphur Question; The Composition of 
Nluminating Gas; Water Gas; Various Gas-Making 
Processes; Oil Gas; Properties of Fluid Hydrocar- 
bons; Tar for Gas-Making; Destructive Distillation ; 
Condensation ; and Purification. 


WALTER KING, 11, Bolt Court, Freer Street, E.C. 


UNEQUALLED. 


Gas Companies are solicited to try Samples of the 


MIRFIELD 


BLACK BED GAS COAL. 


Prices and Analysis on application. 


MIRFIELD (GAS-COAL) COLLIERY COMPY- 
RAVENSTHORPE, near DEWSBURY. 


THORNLEY GAS GOALS 


WORKED BY THE 


WEARDALE IRON & COAL Co., Lo. 


OUT OF THEIR 
THORNLEY AND WHEATLEY HILL COLLIERIES. 








Analysis made by 
Messrs. J. & H. 8S. PATTINSON, May 28, 1895, 
Yield of Gas per Ton . . 10,500 Cub. Ft. 
Illuminating Power . . 16-9 Candles. 
Coke (of good quality). . 67:5 per Cent. 
Gamer. «st ws es OH 
BR ee 6 eee 0 RTO eG 


For Price, &c., apply to the 


WEARDALE IRON & COAL Co,,Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 


BOLDON GAS GOALS. 


Worked by THE HARTON COAL CO., LTD. 
Output about 3000 tons per day. 


ANALYsIs— 
Yield of Gas ton. . 10,500 Cubic Feet. 
Illuminating Power . 16°9 Candles. 
e 66:7 Coke. 
° 0°86 Sulphur, 
. 2°04 Ash, 

















Boldon Gas Coals are supplied under 
contract to 

The Gaslight and Coke Company, South 
Metropolitan Gas Company, Commercial 
Gas Company, Imperial Continental Gas 
Association, Lay ey Gas Company, 
L’Union des Gaz (the Continental Union 
Gas Company), Crystal Palace District 
Gas Company, Danish Gas Company, 
Bombay Gas Company, San Paulo Gas 
Company, Alliance and Dublin Con- 
sumers’ Gas Company, Ipswich Gaslight 
Company, Newcastle Gas weg wie Sun- 
— Gas omens, a an ds Gas 

mpany, and to many other Companies 
at el and Abroad. 





For Prices, &c., apply to the 


HARTON COAL COMPANY, 


LIMITED, 
Newcastle-on-Tyne. 
W. H. PARKINSON, 
Fitter. 
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A Sizes of Elevators and Con- 


VEYORS of every class, for Coal, Coke, Me- 
chanical Stoking, and all other purposes, made and 
erected by the NEW CONVEYOR COMPANY, LTD., 
Transport Appliance Works, SMETHWICK. 


(ALL NEW PATTERNS) 


BIRMINGHAM. 


NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 








QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALELEITH,N.B. 


Hotmsipe Gas Goats. 


PRESENT DAILY PRODUCE OVER 4000 TONS. 


Latest Anatysts—By Cartes Pariuies, Gas 
Examiner to Rotherham Corporation. 


Yield of Gas Per Ton. . 11,205 Cubic Feet. 
Illuminating Power, 16,4, Stand. Sperm. Candl. 
Coke (of good & pure quality) 133 Cwt. Per Ton. 
Sulphur . . . . A little over 1 Per Cent. 
Under 1 Per Cent, 
163 Lbs. (Avoir.) Per Ton. 
Ammoniacal Liquor 103 Lbs. (Avoir.) Per Ton. 


HOLMSIDE GAS COALS are supplied to the 
largest Gas Companies in England and on the 
European Continent; London alone consuming 
about half the produce. 





SoutH Moor Petton Gas Coa.s. 
PRESENT DAILY PRODUCE AVAILABLE 2500 TONS. 
Resvtts oF DirrERENtT ANALYSES :— 


Yield of Gas Per Ton. . 10,500 Cubic Feet. 
Illuminating Power .17 Stand. Sperm Candl. 


perro Me ents 1:13 Per Cent. 
BMS 6 0's aR See 1°34 Per Cent. 
<r e e e 180 Lbs. (Avoir.) Per Ton. 


Ammoniacal Liquor 94% Lbs. (Avoir.) Per Ton. 


The HOLMSIDE and SOUTH MOOR COAL- 
FIELD possesses a very great quantity of the 
dest Coal; and, whilst other Coal-Fields are 
becoming exhausted, this one is only being 
opened out, so that the quality of both the 
HOLMSIDE COALS, and the SOUTH MOOR 
COALS may be relied upon for all practical 
purposes. 

These Coals may be bought through the 
Principal Merchants in England, or direct from 


MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-UPON-TYNE. 





THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED, 


— Vv — 


“DE MARE” COMPANY. 


THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED. 


ee Vv. ee 
“SUNLIGHT” COMPANY. 


THE INCANDESCENT GAS-LIGHT 
COMPANY, LIMITED, HEREBY GIVE 
NOTICE, as follows :— 


VALIDITY. 


NATURE OF 
INVENTION. 


SCOPE OF 
PATENT. 


SHAPE OF 
MANTLE. 


“DE MARE” 
JUDGMENT. 


“ SUNLIGHT ” 
JUDGMENT. 


“ SUNLIGHT ” 
MANTLES. 
“WELSBACH” 
MANTLES. 


WARNING. 


The Company’s Patent 
has been declared VALID 
ON ALL POINTS after a 
Fifteen-Day Trial. 

The Invention was de- 
scribed by Mr. Justice 
Wills as a “PIONEER 
INVENTION.” 

The Patent HAS BEEN 
GIVEN A WIDE CON- 
STRUCTION; and it 
was held that the pro- 
tection given by it was 
not confined to Mantles 
manufactured according 
to the particular prescrip- 
tions set out inthe Speci- 
fication. 

The Judge held that a 
Mantle, even if made in 
a different form or shape 
(such as the “De Mare” 
Fringe or Plume), IS 
STILL AN INFRINGE- 
MENT of the “ Wels- 
bach ” Patent. 

Judgment for an IN- 
JUNCTION, WITH 
FULL COSTS, has been 
given against the “De 
Mare” Incandescent Gas- 
Light System. 

Judgment was given 
AGAINST the “Sun- 
light” Incandescent Gas- 
Lamp Company, Limited, 
on the question of 
the VALIDITY OF 
THE PLAINTIFFS’ 
PATENT. 


Last about 100 hours. 
Last about 1000 hours. 


“Sunlight” Mantles 


BURN DOUBLE THE 
GAS to produce the same 
candle power as the In- 
candescent Gas - Light 
Company’s Mantles. 

Users of “Sunlight” 
Mantles are applying to 
the Incandescent Gas- 
Light Company to 
REPLACE THEM 
BY THEIR OWN 
MANTLES. 

Users of the Incandes- 
cent Gas-Light Company’s 
Mantles upon “Sunlight” 
Burners ARE IN- 
FRINGERS OF THE 
COMPANY’S PATENT, 
AND WILL BE AT 
ONCE PROCEEDED 
AGAINST. 





Certificates of — the 
Validity of the Company's 
Patent have been granted 
both by Mr. Justice 
Romer and Mr. Justice 
Wills entitling the Com- 
pany to Solicitor and 
Client Costs, which will, 
IN ALL CASES, BE 
RIGOROUSLY EN. 
FORCED. 

The Incandescent Gas- 
Light Company WILL 
TAKE PROCEEDINGS 
AGAINST ALL PER- 
SONS INFRINGING 
THEIR PATENT, 
WHETHER 

MAKERS, 
WHOLESALE 
DEALERS, 
RETAILERS, 
or 
USERS. 

Users of the Company’s 
Mantles upon Burners 
not sold by the Company 
ARE INFRINGERS. 

Judgments have already 
been obtained against 
such users from Mr. 
Justice Chitty, Mr.Justice 
Stirling, Mr. Justice 
Kekewich, and Mr. 
Justice North. 


FAITHFULL & OWEN, 
11, Victoria Street, 
Westminster. 


Solicitors to the Incandescent Gas- 
Light Company, Limited. 


COSTS. 


INFRINGERS. 


“LIMITED 
LICENSE ” 
WARNING. 


April, 1896. 





NOTICE. 





The attention of the METEOR 
INCANDESCENT LIGHTING COM- 
PANY, LIMITED, having been again 
called to the Advertisements inserted in 
various papers by the Incandescent Gas- 
Light Company, Limited, of Palmer Street, 
Westminster, to the effect that the 
“Meteor” Incandescent Gas-Lights are an 
Infringement of their Patents, and that they 
will bring Actions for Infringement 
against all persons found dealing in any 
manner with such Lights, the METEOR 
INCANDESCENT LIGHTING COM- 
PANY, LIMITED, HEREBY GIVE 
NOTICE that they are advised that the 
“Meteor” Incandescent Lights inno way 
infringe any of the Patents of the Incan- 
descent Gas-Light Company, Limited, that 
an action has been commenced to restrain 
such threats, and that they are PRE- 
PARED TO FULLY INDEMNIFY ALL 
PURCHASERS, DEALERS, AGENTS, 
and USERS of their Lights against any 
Legal Proceedings on the part of the In- 
candescent Gas-Light Company, Limited. 


WILSON, BRISTOWS, & CARPMAEL. 
1, Copthall Buildings, London, E.C., 


Solicitors to the Meteor Incandescent Light- 
ing Company, Limited, of 35, New Broad 
Street, London, E.C. 

Nov. 80, 1895. 





Feap. 4to, Cloth, price 78. 6d., post free. 


Practical Photometry. 


By William Joseph Dibdin, F.I.C., F.C.S. 
Lonpon: Walter Kirg, 11, Bolt Court, Fleet St., E.C. 
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TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACBE BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS. 


Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE CLAY. 
SHIPMENTS PROMPTLY AND CAREFULLY EXECUTED. 


Lonpon Orrice: R. Cutz, 34, Onp Broad Sr., E.C. 


HEBBURN MAIN GAS COALS. 


Yield of Gas per ton 10,500 cub. ft. 
Illuminating Power 16-4 candles. 
68 per cent. 
For Prices, f.0.b. Ship or Delivered by Rail, 

apply to 

THE WALLSEND & HEBSURN COAL COMPANY, LTD. 
B Lombard Street, 

NEWCASTLE-ON-TYNE. 
W. RICHARDSON, Fitter. 


THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
Lonpon OFFICE : 

90, CANNON STREET, E.C. 











LITTLE & GRAHAM, Lo. 


THE 
INCLINED RETORT 
SPECIALISTS 


TRANSPORT APPLIANCE WORKS, 
SMETHWICK, 
BIRMINGHAM. 





Yield of Gas per ton 


Awarded HIGHEST MEDAL and DIPLOMA 


at the Newcastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 
for 


BOGHEAD 
CANNEL. 


13,155 cub. ft. 
Illuminating Power 38°22 candles. 
Cokeperton » + +» » «© w ow 1,301'88 lbs, 


EAST PONTOP 
GAS COAL. 


10,500 cub. ft. 
17'8 candles. 
70 per cent. 


SOUTH PELAW MAIN 
GAS COAL. 


10,500 cub. ft. 
16°3 candles, 
73'1 per cent. 


Yield of Gas per ton 
Illuminating Power 


Yield of Gas per ton 
Illuminating Power 


For Prices and complete Analysis, apply to 


THOS. W. DANCE & SONS, 


CoaL Owners, NEWCASTLE-ON-TYNE; 


E. FOSTER & CO., 


12, JOHN STREET, ADELPHI, LONDON, W.C. 





NEW INCANDESCENT 


(SUNLIGHT PATENT) 


GAS LIGHTING COMPANY, Ltd. 


The Directors beg to announce that the Equipment of their FACTORY at 
33 and 34, SHOE LANE, HOLBORN CIRCUS, is progressing rapidly; and in the 
course of a week or ten days, they will be in a position to make prompt delivery of 
orders in hand, which will be executed as nearly as possible in precedence of dates 


of booking. 


They likewise take this opportunity to refer to the withdrawal by the Incandescent 
Gas Company of their Appeal against Mr. Justice Wills’ recent Judgment in favour of 
the Sunlight Company. The Action is thereby terminated entirely; and this Company’s 
customers are finally guaranteed by the decisions of the Court against interference of 
any kind by the Welsbach Company. Any case of such interference or threat of inter- 
ference, if reported to us, will be immediately summarily dealt with. 
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COKE-BREAKERS, 


PRICES REDUCED. 
(THOMAS & SOMERVILLE’S PATENT) 
New Design, with two Cutting Rollers, making 
less Breeze than their old pattern. 


GEORGE WALLER & CoO.., 


HUNTER’S 


OXIDE OF IRON. 


James Hunter, Miner, AND SHIPPEB OF 
NATURAL IRISH BOG ORE. 
This Estate yields the finest and most uniform 


ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW. 





Prices and Analysis of all the Scotch Cannels on 
Application, 








quality in Ireland ; and the quality is guaranteed. 
165, QUEEN VICTORIA STREET, E.C. Samples and Prices on application. LONDONDERRY GAs (OALS 
And at STROUD, GLOUCESTERSHIRE. 5, PRINCES STREET, PORT GLASGOW. ieee 


JAMES OAKES & Co.,) “""tstabisnea ser." | MARQUIS OF LONDONDERRY’S 


Established 1872. 
ALFRETON IRON-WORKS, DERBYSHIRE, 
LOW MOOR BLACK BED COLLIERIES, 
COUNTY OF DURHAM. 


Wenlock Iron Wharf, 21 & 22, Wharf Road 
CITY ROAD, LONDON, N., ‘ GAS COAL. 
YIELD OF GAS PER TON - 10,375 CUBIC FEET. Available output up to 5000 tons per day 


Manufacture and keep in Stock at their Works 
(also large stock in London) 

PIPES and CONNECTIONS, 14 to 48 inches| !LLUMINATING POWER § - 17°50 SPERM CANDLES. | Yield of Gas 11,000 cubic fe 

in diameter, and make and erect to order RE-| COKE-------- 75 PER CENT. las per anal “aay ae 

TORTS, PURIFIERS and TANKS, with or Mr. John Pattinson, F.CS- FLS 

without planed joints, COLUMNS, GIRDERS, | prices, f.0.r. or f.0.b., on application to 3 miiealee ines belo os 


SPECIAL CASTINGS, é&c., requi 
Water, Railway, Telegraph, Chemnical, Colliery, GEORGE & JOHN HAIGH, For PRIcEs AND PARTICULARS, APPLY TO 
RAVENS LODGE AND CONYERS’ COLLIERIES, 


and other Companies. 
Note.— Makers of HORSLEY’S PATENT DEWSBURY. Ss. di. DITCHFI ELD, 
A TRIAL IS RESPECTFULLY SOLICITED. SEAHAM HARBOUR, COUNTY OF DURHAM. 














SYPHONS. These arecast in one piece, without 
Chaplets; doing away with bolts, nuts and covers, 
and rendering leakage impossible. 


JAMES MILNE & SON, Lov, @ 


GAS ENGINEERS, 


MILTON HOUSE works, EDINBURGH. 
LONDON. — GLASGOW. — LEEDS. 












































| 
| 
| 





THESE SETTINGS ARE POSITIVELY UNRIVALLED IN PRODUCTIVE CAPACITY, DURABILITY, AND SIMPLICITY OF MANAGEMENT. RETORTS OF ORDINARY DIMENSIONS CAR- 
BONIZING FROM 18 TO 24 CWT. OF ENGLISH AND 21 TO 26 CWT. OF SCOTCH COAL PER 24 HOURS, DEPENDING UPON THE NATURE OF THE COAL, AND PRODUCING UP TO FULLY 
13,000 CUBIC FEET PER MOUTHPIECE IN THE SAME TIME, AND WITH THE SMALLEST EXPENDITURE OF FUEL ATTAINABLE, AND RETURNING IN PROFIT THE ENTIRE COST OF 
ERECTION WITHIN TWELVE TO EIGHTEEN MONTHS; AND THUS REDUCING TO INSIGNIFICANCE THE INCREASED COST OF THESE SETTINGS OVER 
THE COMMON OR GENERATOR FURNACE SYSTEMS, 


THESE SETTINGS ARE EXTENSIVELY ADOPTED, AND ARE ERECTED UPON THE SHALLOW AND STAGE FLOOR PLANS. THEY ARE ADAPTED TO ANY 

EXISTING ARRANGEMENTS, AND PERFECT SATISFACTION GUARANTEED. THE COMPOSITION OF FIRE-RESISTING AND OTHER SPECIAL FIRE-CLAY 

MATERIALS FURNISHED IS OF THE HIGHEST ORDER; AND THE SYSTEM AS A WHOLE, AS_NOW PERFECTED, IS THE RESULT OF LONG EXPERIENCE AND 
CAREFUL STUDY OF THE PRINCIPLES OF GASEOUS FIRING: 


Drawings and Tenders are furnished for the complete erection of Benches, including Retort and Bench Mounting of the most modern and approved 
description ; or existing Ovens fitted up with the Patentee’s arrangements. 
Full Particulars may be had on application to the Patentee’s Agents: Messrs. JONAS DRAKE AND SON, Retort Setters and General 
Carbonizing Engineers, Ovenden, Halifax, Yorkshire, Sole Agents for England, Wales, and Foreign Countries; C. M. HAMILTON, Retort Setter 
and Contractor, 5, Stuart Street, Shawlands, Glasgow, Agent for Scotland and Ireland; and to the Principal Agent, R. F. HISLOP (Son of 
Patentee), General Constructing and Carbonizing Engineer, Gag-Works, Paisley, N.B. 


HISLOP’S PATENT HYDRAULIC MAIN SEAL-REGULATING AND TAR-EXTRACTING VALVE is a Sine qua non. 


TO THE SATISFACTORY WORKING OF THE HYDRAULIC MAIN UNDER THE REGENERATIVE AS WELL AS OTHER 
SYSTEMS OF RETORTS. BEING LARGELY ADOPTED AND AFFORDING THE HIGHEST SATISFACTION. 
The Patentee’s SELF-SEALING CAPS FOR THE TOP OF ASCENSION-PIPES, and his ‘‘ SPECIAL ” FLUE PORT BOXES, are most 
important additions to his Carbonizing Plant, 


SPENT LIMES NO LONGER WASTE PRODUCTS. 


Under G. R. HISLOP’S Patents, all Spent Limes are effectively recovered at from one-third to one-half the cost of New Lime. 
Further Information and Pamphlets from Principal Agent. 
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GAS LIGHTING. 


The most successful adaptation of this 


System to Street Lighting extant. 





APPLICABLE TO EXISTING LAMPS. 





THOROUGHLY TESTED. 





Great Reduction in Mantles, 


Chimneys, Attendance, &c. 


It not unfrequently happens that 
much damage is done to mantles 
whilst the attendant is cleaning 
the inside 6f the lamp by reason 
of there being far too little room 
therein; and this defect for the 
purpose of avoiding such damage 
when the burners and mantles 
cannot be removed leads to great 
neglect in cleaning, and consequent 
loss of light by dirty disagreeable 
lamps. 


Do not condemn your Incandescent 
Lights without a fair trial. 





ECONOMICAL, EFFICIENT, SATISFACTORY, 





Successful Results guaranteed 


in all Situations. 





For further Particulars, apply to 


TH E 





SECURE AGAINST O 











The same facility applies to other lamps of 2 or 3 light clusters. 


Anti-Vibration Incandescent Lighting Co, Lid 


12 & 14, Westgate Arcade, Bradford, Yorks, England. 


dhepohe esi ADDRESS: 


“CANDESCENT, BRADFORD." 
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Price 21s., Post Free, 
PRECEDENTS .IN 


PRIVATE BILL LEGISLATION 


AFFECTING GAS AND WATER UNDERTAKINGS, 1879-90. 
Compiled by E, H. STEVENSON & E. K. BURSTAL. 


London: WALTER KING, 11, Bolt Court, Fleet St., E.C. 


J. & W. HORTON 


ETNA WORKS, 


SMETHWICK, 
NEAR BIRMINGHAM 























(Established 50 Years), Manufacturers 
PATENTEES description of 
AND Gas Apparatus, 
MANUFACTU RERS Cast and Wrought Iron 
OF Tanks, Purifiers, Con- 


densers, Scrubbers, Retort- 
Lids, Cross-Bars and Screws, 
Wrought-Iron Boilers for Sta- 
tionary, Portable, and Marine 
Engines, Sugar Pans, Coolers, 
Clarifiers, Punts, Boats, Bridges, 
Girders, Roofs, Cisterns, Oil-Tanks, 
Melting-Pots, Crucibles, Salt-Pans, Arch 
and Range Boilers, and every description 
of General Ironwork. 





Drawings, Specifications, and Estimates supplied. 


STOURBRIDGE 


RETORTS AND FIRE-BRICKS. 


BEST QUALITY. 


KING BROTHERS, STOURERIDGE 
OXIDE OF IRON. 


NATURAL BOG ORE FROM OWN MINEsS. 


Samples and Prices on application. 


W™.H. MULLER & CO. 


81, PALMERSTON BUILDINGS, LONDON, E.C. 


TRADE MARK: ‘‘ Compascum.”’ Telegraphic Address: *‘ FERRUM.” 














PETTIGREWS PATENT 


Sulphate of Ammonia Plant 


ON THE CONTINUOUS SYSTEM 


Is the newest in the Market, and is the outcome 
of practical experience in Sulphate Making. 


Old Systems easily and cheaply converted. 
ANY SIZE ERECTED COMPLETE AT 
HOME OR ABROAD. 

Write for Particulars, Testimonials, and References to 


GEO. PETTIGREW & Co., 


GAS AND CHEMICAL ENGINEERS, 
MIDDLESBROUGH-ON-TEES 








THE WHESSOE FOUNDRY CO,, Lr, DARLINGTON, 


Established 1790. 





MANUFACTURERS OF EVERY DESCRIPTION OF GAS PLANT, 


FROM 





GAS EOILDERS 


FOR WHICH THEY HAVE THE NEWEST AND MOST MODERN MACHINERY. 


GASHOLDERS CAN BE MADE OF ANY DIAMETER AND PUT TOGETHER AT THE WORKS. 


Holders having a capacity of 8,000,000 Cubic Feet have been made and erected; the largest one being 181 feet 


diameter by 136 feet 9 inches deep. 


Riveted entirely with j-inch diameter Hot Rivets. 


WE ERECT GASHOLDERS EITHER WITH OR WITHOUT FRAMING. 
NO ROYALTIES TO PAY FOR PATENTS. 
SOLE MAKERS OF 


COATES’ IMPROVED PATENT FURNACE DOOR PROTECTOR, 


Which has been approved and adopted by the Gas Authorities at 


SALFORD, MANCHESTER, BIRKENHEAD, STOCKTON, NEWCASTLE, DARLINGTON, &c. 





, . “WHESSOE, DARLINGTON.” 
Telegraphic Addresses : “WHESSOE, LONDON.” | J. COATES y DIRECTOR. 





WORKS : DARLINGTON. 
LONDON OFFICE: 28, QUEEN STREET, E.C. 


MANAGING 


ne 
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R. LAIDLAW & SON 
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ALL SIZES, 





SIMON SQUARE WORKS, 4 ~ ALLIANCE FOUNDRY, | 6, LITTLE BUSH LANE, 


EDINBURGH. |! GLASGOW. LONDON. 


R. DEMPSTER a SONS, L: 
» ELLAND, YoRKs. | 


RETORT-SETTINGS. 


GENERATOR FURNACES, 
REGENERATOR FURNACES, 
SIMPLE DIRECT-FIRED FURNACES, = 
THROUGH & SINGLE BEDS, ae 
SUITABLE FOR 
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CONTRACTS FOR COMPLETE INSTALLATIONS. 


GIVING THE HIGHEST WORKING RESULTS, THE MOST PERFECT HEATING, GREATLY 
INCREASED DURABILITY, THE LOWEST FUEL CONSUMPTION. 


FOC POW LPO POW LPO POLO LPO IFO 


PLANS AND ESTIMATES ON APPLICATION. 
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HEATHCOTE GAS COAL, 


RICH IN ILLUMINATING POWER AND YIELD OF GAS. 
ABOVE THE AVERAGE IN WEIGHT AND QUALITY OF COKE. 
MAINTAINS A HIGH STANDARD IN RESIDUALS. 


[June 16, 1896. 

















THE GRASSMOOR Co., Lo., CHESTERFIELD, 





Fs GA. MALTN. 


GAS COOKING = HEATING STOVES, 


92, ALDERSGATE STREET, KINNING PARK, 


LONDON, zc. & GLASGOW. 





“The Force of the Piston Pump with the Capacity of the Centrifugal combined.” 
JOHNSON’S PATENT 









ALSO VACUUM PUMP AND wen. 


No Priming, Valves, or Frictional 
Working Parts. 


The Pump of the future for quickly 
and economically moving large 
Bodies of Water, Semi-fluid, &c. 


= Sere \ = ' 
manana ile 
TF 2 foe 

marcacect [OT] DRUM ENGINEERING Co. | 
pletely Air-tight, as all the eee, 0. 
we aking pas are packed a” = 
with the condensed water ; 55, ATHOLL ROAD, -°-™® 
BRADFORD. 













thus making ° & most 2: 


VACUUM PUMP. 


26/27in. Vacuum given, 








to give a working p 3 lbs. 
this without losing power by exenting 1 frictional Heat. 





ROTARY AM Om 


DRUM PUMP AND EXHAUSTER 


Blowers and Exhau teed, even at a slow speed, 
d upwards, and 











A SPECIALT Y.= 


Telephone No. 43. 
HALIFAX EXCHANGE, 


CONTRACTORS. 


GASEOUS FIRING 


Telegraphic Address: 
“ DRAKESON, HALIFAX.” 


GAS ENGINEERS. 
































Ke. Ke. 


e@ © 
- SOLE MAKERS OF- 


“SETTLES” 
PATENT COMBINED 
SEALREGULATING 




















SOLE MAKERS OF- 


“MITTONS” 
PATENT SELF 
~SEALING— 


RETORT-LID. | 
pela oa = 60. QUEEN VICTORIA ST. EC = 








— FURNACES. —— 
FOR ENGLAND, WALES 2 ABROAD: 

























Lonoon OFFICE; 

















FURNACE BUILDERS. 


FLUS H-VALVE. 
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ALEX. C. HUMPHREYS, M.Inst.C.E. A. G. GLASGOW, M.E. 


Messrs, HUMPHREYS & GLASGOW 


Have constructed their EUROPEAN type of 


CARBURETTED WATER-GAS PLANT 


At the following Gas-Works :— 


June 16, 1896.] 











Copenhagen . - ~~ - - 700,000 Cub. Ft.| Liverpool - - - - - + ~ ~ 2,500,000 Cub. Ft. 
Belfast - ei - 1,700,000 :, Brighton . +... .-. + « «+ 1,250,000 _,, 
Glasgow - $800,000 ,, Bati« H-0.6 we - 1,000,000 _ ,, 
Brussels. 700,000 __i,, Preston. .- - 1,500,000 ,, 
Santiago 400,000 _ i, Southport . 750,000_ is, 
Swansea 700,000 _—,, New York . . - 1,000,000 __s=,, 
Tottenham . 600,000 _ ,, Newburgh, N.Y. . 350,000 _ i, 
And have now under Contract :— 
Belfast (Second Contract) . 3,500,000 Cub. Ft. | Manchester ae Foi. 3,000,000 Cub. Ft. 
Edinburgh. . - 2,000,000 _ ,, Brussels (Second Contract). 700,000 is, 
Tottenham (Second Contract). 750,000 ss, St. Joseph, Mo. 750,000 ise, 
Winchester : . 200,000 =, Holyoke, Mass. 500,000 _,, 
125, 000 ss, 225,000 is, 


Hoylake 


Shanghai 


In addition to which the previous Installations of The Gaslight and Coke Cosa jinkiy under this System have 


9, Victoria Street, 


London, S§.W. 


total capacity of 10,000,000 cubic feet per diem. 





Telegrams: ‘‘EPISTOLARY, LONDON.” 


United States Office, 


64, Broadway, New York. 





THE WIGAN COAL & IRON CO,: LIM" 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Midland District Ole PRINCE'S CHAMBERS, 6, CORPORATION STREET, BIRMINGHAM Sole Agent A. C, SCRIYENER. 


TELEGRAPHIC ADDRESS: “WIGAN BIRMINGHAM.” 


TELEPHONE No. 


London District Office: 6, STRAND, LONDON—C. PARKER & SON, Sole. ‘Maa. 


TELEGRAPHIC ADDRESS: “PARKER LONDON.” 





Some of the Gas-Works and Local 
Authorities using Crosbie’s 

















Some of the Gas-Works and Local 
Authorities using Crosbie’s 


Manufactures. PAINTS PAINTS Manufactures, 
a FOR FOR 4 2933 

Aberdovey Chesterton ythe Rochester ° 
Abergavenny Clitheroe GAS- WORKS. GASHOLDERS. Iikeston Roscommon 
Airedale Cobham Irthlingboro’ Rugeley 
Aldridge Colgsinitl Contractors to Her Majesty’s Government, the Indian Government, the aerate wmeutongh 
Alfreton Colombo Natal Government, the Turkish Government, the Netherlands Railway, Kegworth Seaham Harbour 
Antrim Collingham the London County Council, &c., &c. Kilrush Seisdon 
Armagh Colney Hatch Kildwick Shifnal 
Ascot Coventry Kirkburton Shipston-on-Stour 
Aylsham Cranbrook Knutsford Sidmouth 
Ballymena Cullen 4 Leamington Skibbereen 
Beaumaris Deddington Ledbury Slough 
Bentham Dewsbury Leek Southam 
Bewdley Downpatrick Leven, N.B. Southend 
Bideford Dursley Limerick Stafford 
Birmingham East Ardsley 45 . London’ ** Stangford 
Blackburn Eastbourne Loughborough _ Strood 
Bognor Elland Lymington — Stroud 
Bollington Ellesmere & Merthyr Tydfil Swinton 
Boreham Elstree Milborne Port Sudbury 
Bramham Eye Napier (N.Z.) Tetbury 
Brandon Farnham North Middlesex Tokio 
Bridgnorth Felixstowe Outlane Uppingham 
Broad Garston Pembroke 

ns _ 7 ra , Guaranteed genuine and free from adulteration, and specially ‘  pesnnaas 
Broadstairs Gillingham Penmaenmawr Ventnor 
Bromsgrove Gorey made to withstand Gaseous Fumes. Pestsdiens Warwick 
Broughty Ferry Halesowen Port Elizabeth Wexford 
Builth Hanley Catalogue and Testimonials on Application. etal Wigston 
tate ae Portsmouth Willenhall 

inckley . , 

coe a’ ADOLPHE CGROSBIE, LTD,, == vu 
Carlow Honiton 5 ae mitted eee 
cant Be ee De 

ester le § : chmon orkington 

ae: eee COLOUR WORKS, WOLVERHAMPTON. 
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BOWENS' Ltd. Successors, 
STOURBRIDGE. 


MANUFACTURERS OF 
BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS; LUMPS, TILES, &c., of 
every description. 
Established 1860. 


WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Ltd., 


~ WORTLEY FIRE-CLAY WORKS, <= 
Near LEEDS, = >= 


°/ Have confidence in drawing the special y 
attention of GAS ENGINEERS to the fol- 2 - 
lowing advantages of their Retorts:— 


y 1, Pegs tberior, preventing adhesion of - 











jarbon. ys 
2, They can be made in one piece up tol0 feet Hi A 


ong. ul 
8. Uniformity in thickness, ensuring equal [tim 
Expansion and Contraction, ‘ 


PATENT 


HINRMADE GAS-RETORTS, 
THE THAMES BANK IRON 60, 


UPPER GROUND STREET, LONDON, S.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS, 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 
Sole Manufacturers of LYON’S “ PATENT” GAS-MAIN SYPHONS. 


AGENTS FOR 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


ARROL-FOULIS 


Patent Automatic Machinery 
FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 
GLASGOW. 


(See Illustrated Advertisement, June 2, p. 1204.] 


GRIGE’S SELF-SEALING MOUTHPIECE, 


FITTED WITH WROUGHT-IRON FRONT AND SIDE LEVERS. 
a 

























Patterns for Oval, 
: Q, and Rounds, 
mith, or all sized 
Retorts. 


roo 0; Catalogue 
= Y and Pri-e on 
application. 


TUTTE Stee Le 


WILLIAM GRICE & SONS, 
FAZELEY STREET WORKS, BIRMINGHAM. 





The Climax of Regenerative Gas Lighting 1 


THES 


“VERTMARGHE” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 


CURSE = 5 / om 


LIGHT for LIGHT 
less than half the ag of any other 
Regenerative Lamp. 
Manufactured in England. 


FIENRY (1RRENE & CONS 


158 & 155, CANNON STREET, 
LONDON BRIDGE, E.C. 

















PARTICULARS AND Patozs Frag. AGENtTs WantTEp, 





GAS & WATER PIPES 
CASTINGS OF EVERY DESCRIPTION 


MANUFACTURED BY THH 


CLAY GROSS COMPANY, 








CHESTERFIELD. 
TRADE | TELEGRAMS: ; LONDON OFFICE: 
C X C “JACKSON” | 12, BURWOOD PLACE 
MARK. | CLAY CROSS. | wy. 




















®, HAS SIX 
LIFTS, EACH 30 FT DEEP. 
HAS NO ROPES OR 

SPIRAL GUIDES. 



















GIRDERS, ROOFS, & ALL KINDS OF 
STRUCTURAL IRONWORK. 


London Office: 60, QUEEN VICTORIA STREET, E.C. 


Telegraphic Addresses: ** GAS LEEDS” “ ECLARAGE, LONDON.” 
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seo erro es» GODDARD, JUASOET, & WARMER'S 
STOURBRIDGE. . ‘ 





MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND. 
ESTABLISHED 1836, 


JOSEPH GLIFF & SONS, 


INCORPORATED IN 
THE LEEDS FIRE-CLAY COMPANY, Ltd., 


WORTLEY, LEEDS. 


LONDON Orrices & Dzpéts: 
Baltic Wharf, Waterloo Bridge. 


WHARVES NOS, 2 & 4, INSIDE G.N. 
GOODS YARD, KING’S CROSS, N. 


























Have been made 
in large quantities 


LIVERPOOL: for the last twelve 
16, Lightbody Street. years; and during the 
LEEDS: whole of that time, have 


been in regular use at most 
of the largest Gas-Works in the 
Kingdom. They possess the ex- 
cel'ent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works. 


Queen Street. 





IMPROVED 


Sulphate of Ammonia Apparatus, 


The most successful and approved Apparatus known 
up to the present time, 








FOR REFERENCES, PARTICULARS, TESTIMONIALS, AND PRICES 
APPLY TO 


GODDARD, MASSEY, & WARNER, 


ENGINEERS, 
NOTTINGHAM. 


The Apparatus has been supplied to the following Firms— 


BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING, 
CHANCE BROTHERS, OLDBURY (Four Appanarvs). 
RUNCORN SOAP & ALKALI CO., Limited, RUNCORN, 
NETHAM CHEMICAL CO., Limited, BRISTOL. 

ANIMAL CHARCOAL CO., Limited, SHADWELL. 

WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


And to the following Gas Companies and Corporations— 








ILKESTON. BURY. CHORLEY. 
WIDNES. BRIGHOUSE. WHITEHAVEN. 
HALIFAX. MARKET HARBRO’ 

ALTRINCHAM, PRESCOT. preity SHIELDS, 
DENTON. SOWERBY BRIDGE. i 

8ST. ALBANS. LEICESTER, BOURNEMOUTH, 
DUKINFIELD. DARWEN, SALFORD, 
NORTHWICH. NELSON. LUTON. 
HUDDERSFIELD. ORMSKIRK. HAMPTON COURT. 











THE PEEBLES PROC 


ESS, 


The Oil Gas Enrichment Company’s Patents. 











This Process for Enriching Coal Gas has now been adopted by nearly 
§5O Gas-Works at Home and Abroad, and continues to give complete 
satisfaction. 


VERY LARGE PROFITS HAVE ACCRUED AT GAS-WORKS WHERE IT IS IN OPERATION; 
AND THE TROUBLE ARISING FROM NAPHTHALENE DEPOSITS HAS BEEN REMOVED. 


Reference is kindly permitted to the Engineers of the following Gas-Works: 


ST, HELENS, SOUTHPORT, 


BROMLEY (KENT), 


CHORLEY, HUYTON AND ROBY, 


and to upwards of thirty Gas-Works in Scotland. 





For further Particulars, apply to the Licensees— 


R. & J. DEMPSTER, Ltd. 


GAS PLANT WORKS, NEWTON HEATH, MANCHESTER. 


*.* Please note that our Advertisements will in future regularly appear in this space—yvyiz., the inside 
of the last leaf of the JOURNAL—to facilitate reference by our customers. 
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W. ——- & CO. 









SQUARE | 










STATION 


METERS. 2 


All the Meters pact ied ian 14) — —. Station of THE GASLIGHT 7 
AND GOKE COMPANY have been erected by the SON’ ( 


PATHNTY 


es} EQUILIBRIUM = 0 
Eg —_ GOVERNORS, 


A very large number are now at work; and all 
Engineers who have adopted them speak in 
unqualified terms of their great efficiency. 














COUNTERBALANCE or AIR VESSEL, 
as desired. 


|< TWO, FOUR, or SIX COLUMNS and GIRDERS. 
WEIGHTS or WATER PRESSURE. 
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PN A, a Agen ref St fe SEX: 
COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, 
LON DON .|/BIRMINGHAM. 
Telegraphic Address: “ INDEX.” Telegraphig Address: ‘‘GAS-METERS.” Ce} 
s [See also Advt. p. 1806. re) 
Lonpon: Printe a b oy y Waiews R Ktne (at the Office of King, Sell, and Railton, Ltd., 12, Gough square; and published by him at 11, “Bolt cok Fieet Street, 5 





in the City of London. ~The sday, June 16, 1896, 


